MODIFIED V AND 3 '-NUCLEOSIDE PRODRUGS 
FOR TREATING FLA VIVIRIDAE INFECTIONS 

Cross-Reference To Related Applications 
5 This application claims the benefit of priority to U.S. Provisional application No. 

60/392,350, filed June 28, 2002; U.S. Provisional Application No. 60/466,194, filed April 
28, 2003; and U.S. Provisional Application No. 60/470,949, filed May 14, 2003, the 
disclosures of each of which are incorporated herein by reference. 

Field of the Invention 
10 This invention is in the area of pharmaceutical chemistry, and is in particular, a 2' 

and/or 3' prodrug of 6-modified, 1\ 2', 3' or 4'-branched pyrimidine nucleoside or 8- 
modified, 1\ 2', 3' or 4'-branched purine nucleoside for the treatment of a Flaviviridae 
infection, such as a hepatitis C virus infection. 

Background of the Invention 

15 Flaviviridae Viruses 

The Flaviviridae family of viruses comprises at least three distinct genera: 
pestiviruses, which cause disease in cattle and pigs; flaviviruses, which are the primary 
cause of diseases such as dengue fever and yellow fever; and hepaciviruses, whose sole 
member is HCV. The flavivirus genus includes more than 68 members separated into 

20 groups on the basis of serological relatedness (Calisher et al., J. Gen. Virol, 1993, 70, 37- 

43). Clinical symptoms vary and include fever, encephalitis and hemorrhagic fever {Fields 
Virology, Editors: Fields, B. N., Knipe, D. M., and Howley, P. M., Lippincott-Raven 
Publishers, Philadelphia, PA, 1996, Chapter 31, 931-959). Flaviviruses of global concern 
that are associated with human disease include the dengue hemorrhagic fever viruses 

25 (DHF), yellow fever virus, shock syndrome and Japanese encephalitis virus (Halstead, S. 
B., Rev. Infect. Dis., 1984, 6, 251-264; Halstead, S. B, Science, 239:476-481, 1988; 
Monath, T. P., New Eng. J. Med, 1988, 319, 641-643). 

The pestivirus genus includes bovine viral diarrhea virus (BVDV), classical swine 
fever virus (CSFV, also called hog cholera virus) and border disease virus (BDV) of sheep 



(Moennig, V. et al. Adv. Vir. Res. 1992, 41, 53-98). Pestivims infections of domesticated 
livestock (cattle, pigs and sheep) cause significant economic losses worldwide. BVDV 
causes mucosal disease in cattle and is of significant economic importance to the livestock 
industry (Meyers, G. and Thiel, H.-J., Advances in Virus Research, 1996, 47, 53-1 18; 
5 Moennig V., et al, Adv. Vir. Res. 1992, 41, 53-98). Human pestiviruses have not been as 

extensively characterized as the animal pestiviruses. However, serological surveys indicate 
considerable pestivirus exposure in humans. 

Pestiviruses and hepaciviruses are closely related virus groups within the 
Flaviviridae family. Other closely related viruses in this family include the GB virus A, GB 

10 virus A-like agents, GB virus-B and GB virus-C (also called hepatitis G virus, HGV). The 
hepacivirus group (hepatitis C virus; HCV) consists of a number of closely related but 
genotypically distinguishable viruses that infect humans. There are approximately 6 HCV 
genotypes and more than 50 subtypes. Due to the similarities between pestiviruses and 
hepaciviruses, combined with the poor ability of hepaciviruses to grow efficiently in cell 

15 culture, bovine viral diarrhea virus (BVDV) is often used as a surrogate to study the HCV 

virus. 

The genetic organization of pestiviruses and hepaciviruses is very similar. These 
positive stranded RNA viruses possess a single large open reading frame (ORF) encoding 
all the viral proteins necessary for virus replication. These proteins are expressed as a 

20 polyprotein that is co- and post-translationally processed by both cellular and virus-encoded 

proteinases to yield the mature viral proteins. The viral proteins responsible for the 
replication of the viral genome RNA are located within approximately the carboxy-terminal. 
Two-thirds of the ORF are termed nonstructural (NS) proteins. The genetic organization and 
polyprotein processing of the nonstructural protein portion of the ORF for pestiviruses and 

25 hepaciviruses is very similar. For both the pestiviruses and hepaciviruses, the mature 

nonstructural (NS) proteins, in sequential order from the amino-terminus of the 
nonstructural protein coding region to the carboxy-terminus of the ORF, consist of p7, NS2, 
NS3, NS4A, NS4B, NS5A, and NS5B. 

The NS proteins of pestiviruses and hepaciviruses share sequence domains that are 

30 characteristic of specific protein functions. For example, the NS3 proteins of viruses in 

both groups possess amino acid sequence motifs characteristic of serine proteinases and of 
helicases (Gorbalenya et ai. (1988) Nature 333:22; Bazan and Fletterick (1989) Virology 
171:637-639; Gorbalenya et al. (1989) Nucleic Acid Res, 17.3889-3897). Similarly, the 
NS5B proteins of pestiviruses and hepaciviruses have the motifs characteristic of RNA- 



' directed RNA polymerases (Koonin, E.V. and Dolja, V.V. (1993) Crit Rev. Biochem. 

Molec. Biol. 28:375-430). 

The actual roles and functions of the NS proteins of pestiviruses and hepaciviruses 

in the lifecycle of the viruses are directly analogous. In both cases, the NS3 serine 
5 proteinase is responsible for all proteolytic processing of polyprotein precursors 

downstream of its position in the ORF (Wiskerchen and Collett (1991) Virology 184:341- 

350; Bartenschlager et al. (1993) J. Virol 67:3835-3844; Eckart et al. (1993) Biochem. 

Biophys. Res. Comm. 192:399-406; Grakoui et al. (1993) J. Virol. 67:2832-2843; Grakoui et 

al. (1993) Proc. Natl. Acad. Sci. USA 90:10583-10587; Hijikata et al. (1993) J. Virol 
10 67:4665-4675; Tome et al. (1993) J. Virol 67:4017-4026). The NS4A protein, in both 

cases, acts as a cofactor with the NS3 serine protease (Bartenschlager et al. (1994) J. Virol. 

68:5045-5055; Failla et al. (1994) J. Virol. 68: 3753-3760; Lin et al. (1994) 68:8147-8157; 

Xu et al. (1997) J. Virol. 71:5312-5322). The NS3 protein of both viruses also functions as 

a helicase (Kim et al. (1995) Biochem. Biophys. Res. Comm. 215: 160-166; Jin and Peterson 
15 (1995) Arch Biochem. Biophys., 323:47-53; Warrener and Collett (1995) J. Virol 69:1720- 

1726). Finally, the NS5B proteins of pestiviruses and hepaciviruses have the predicted 

RNA-directed RNA polymerases activity (Behrens et al.(1996) EMBO J. 15:12-22; 

Lchmannet al.(1997) J. Virol 71:8416-8428; Yuan et al.(1997) Biochem. Biophys. Res. 

Comm. 232:231-235; Hagedorn, PCT WO 97/12033; Zhong et al.(1998) J. Virol 72.9365- 
20 9369). 

Hepatitis C Virus 

The hepatitis C virus (HCV) is the leading cause of chronic liver disease worldwide. 
(Boyer, N. et al J. Hepatol. 32:98-112, 2000). HCV causes a slow growing viral infection 

25 and is the major cause of cirrhosis and hepatocellular carcinoma (Di Besceglie, A. M. and 

Bacon, B. R., Scientific American, Oct.: 80-85, (1999); Boyer, N. et al J. Hepatol 32:98- 
112, 2000). An estimated 170 million persons are infected with HCV worldwide. (Boyer, 
N. et al J. Hepatol 32:98-112, 2000). Cirrhosis caused by chronic hepatitis C infection 
accounts for 8,000-12,000 deaths per year in the United States, and HCV infection is the 

30 leading indication for liver transplantation. 

HCV is known to cause at least 80% of posttransfusion hepatitis and a substantial 
proportion of sporadic acute hepatitis. Preliminary evidence also implicates HCV in many 
cases of "idiopathic" chronic hepatitis, "cryptogenic" cirrhosis, and probably hepatocellular 
carcinoma unrelated to other hepatitis viruses, such as Hepatitis B Virus (HBV). A small 



proportion of healthy persons appear to be chronic HCV carriers, varying with geography 
and other epidemiological factors. The numbers may substantially exceed those for HBV, 
though information is still preliminary; how many of these persons have subclinical chronic 
liver disease is unclear. (The Merck Manual, ch. 69, p. 901, 16th ed., (1992)). 

HCV is an enveloped virus containing a positive-sense single-stranded RNA 
genome of approximately 9.4kb. The viral genome consists of a 5 r untranslated region 
(UTR), a long open reading frame encoding a polyprotein precursor of approximately 3011 
amino acids, and a short 3 f UTR. The 5' UTR is the most highly conserved part of the HCV 
genome and is important for the initiation and control of polyprotein translation. 
Translation of the HCV genome is initiated by a cap-independent mechanism known as 
internal ribosome entry. This mechanism involves the binding of ribosomes to an RNA 
sequence known as the internal ribosome entry site (IRES). An RNA pseudoknot structure 
has recently been determined to be an essential structural element of the HCV IRES. Viral 
structural proteins include a nucleocapsid core protein (C) and two envelope glycoproteins, 
El and E2. HCV also encodes two proteinases, a zinc-dependent metalloproteinase 
encoded by the NS2-NS3 region and a serine proteinase encoded in the NS3 region. These 
proteinases are required for cleavage of specific regions of the precursor polyprotein into 
mature peptides. The carboxyl half of nonstructural protein 5, NS5B, contains the RNA- 
dependent RNA polymerase. The function of the remaining nonstructural proteins, NS4A 
and NS4B, and that of NS5A (the amino-terminal half of nonstructural protein 5) remain 
unknown. 

A significant focus of current antiviral research is directed to the development of 
improved methods of treatment of chronic HCV infections in humans (Di Besceglie, A. M. 
and Bacon, B. R., Scientific American, Oct.: 80-85, (1999)). 

Treatment of HCV Infection with Interferon 

Interferons (IFNs) have been commercially available for the treatment of chronic 
hepatitis for nearly a decade. IFNs are glycoproteins produced by immune cells in response 
to viral infection. IFNs inhibit replication of a number of viruses, including HCV, and 
when used as the sole treatment for hepatitis C infection, IFN can in certain cases suppress 
serum HCV-RNA to undetectable levels. Additionally, IFN can normalize serum amino 
transferase levels. Unfortunately, the effect of IFN is temporary and a sustained response 
occurs in only 8%-9% of patients chronically infected with HCV (Gary L. Davis. 
Gastroenterology 1 18:S104-S1 14, 2000). Most patients, however, have difficulty tolerating 



interferon treatment, which causes severe flu-like symptoms, weight loss, and lack of 
energy and stamina. 

A number of patents disclose Flaviviridae, including HCV, treatments, using 
interferon-based therapies. For example, U.S. Patent No. 5,980,884 to Blatt et al discloses 
5 methods for retreatment of patients afflicted with HCV using consensus interferon. U.S. 

Patent No. 5,942,223 to Bazer et al discloses an anti-HCV therapy using ovine or bovine 
interferon-tau. U.S. Patent No. 5,928,636 to Alber et al discloses the combination therapy 
of interleukin-12 and interferon alpha for the treatment of infectious diseases including 
HCV. U.S. Patent No. 5,849,696 to Chretien et al discloses the use of thymosins, alone or 

10 in combination with interferon, for treating HCV. U.S. Patent No. 5,830,455 to Valtuena et 

al discloses a combination HCV therapy employing interferon and a free radical scavenger. 
U.S. Patent No. 5,738,845 to Imakawa discloses the use of human interferon tau proteins for 
treating HCV. Other interferon-based treatments for HCV are disclosed in U.S. Patent No. 
5,676,942 to Testa et aU U.S. Patent No. 5,372,808 to Blatt et al, and U.S. Patent No. 

15 5,849,696. A number of patents also disclose pegylated forms of interferon, such as, U.S. 

Patent Nos. 5,747,646, 5,792,834 and 5,834,594 to Hoffmann-La Roche Inc; PCT 
Publication No. WO 99/32139 and WO 99/32140 to Enzon; WO 95/13090 and US Patent 
Nos. 5,738,846 and 5,71 1,944 to Schering; and U.S. Patent No. 5,908,621 to Glue et al. 

Interferon alpha-2a and interferon alpha-2b are currently approved as monotherapy 

20 for the treatment of HCV. ROFERON®-A (Roche) is the recombinant form of interferon 

alpha-2a. PEGASYS® (Roche) is the pegylated (i.e. polyethylene glycol modified) form of 
interferon alpha-2a. INTRON®A (Schering Corporation) is the recombinant form of 
Interferon alpha-2b, and PEG-INTRON® (Schering Corporation) is the pegylated form of 
interferon alpha-2b. 

25 Other forms of interferon alpha, as well as interferon beta, gamma, tau and omega 

are currently in clinical development for the treatment of HCV. For example, INFERGEN 
(interferon alphacon-1) by InterMune, OMNIFERON (natural interferon) by Viragen, 
ALBUFERON by Human Genome Sciences, REBIF (interferon beta-la) by Ares-Serono, 
Omega Interferon by BioMedicine, Oral Interferon Alpha by Amarillo Biosciences, and 

30 interferon gamma, interferon tau, and interferon gamma- lb by InterMune are in 
development. 



5 



Ribivarin 

Ribavirin (l-P-D-ribofuranosyl-l-l,2,4-triazole-3-carboxamide) is a synthetic, non- 
interferon-inducing, broad spectrum antiviral nucleoside analog sold under the trade name, 
Virazole (The Merck Index, 11th edition, Editor: Budavari, S., Merck & Co., Inc., Rahway, 
5 NJ, pl304, 1989). United States Patent No. 3,798,209 and RE29,835 disclose and claim 
ribavirin. Ribavirin is structurally similar to guanosine, and has in vitro activity against 
several DNA and RNA viruses including Flaviviridae (Gary L. Davis. Gastroenterology 
118.S104-S114, 2000). 

Ribavirin reduces serum amino transferase levels to normal in 40% of patients, but it 
10 does not lower serum levels of HCV-RNA (Gary L. Davis. Gastroenterology 118:S104- 

SI 14, 2000). Thus, ribavirin alone is not effective in reducing viral RNA levels. 
Additionally, ribavirin has significant toxicity and is known to induce anemia. 

Ribavirin is not approved fro monotherapy against HCV. It has been approved in 
combination with interferon alpha-2a or interferon alpha-2b for the treatment of HCV. 

15 

Combination of Interferon and Ribavirin 

The current standard of care for chronic hepatitis C is combination therapy with an 

alpha interferon and ribavirin. The combination of interferon and ribavirin for the treatment 

of HCV infection has been reported to be effective in the treatment of interferon naive 
20 patients (Battaglia, A.M. et al. 9 Ann. Pharmacother. 34:487-494, 2000), as well as for 

treatment of patients when histological disease is present (Berenguer, M. et al Antivir. 

Ther. 3(Suppl. 3):125-136, 1998). Studies have show that more patients with hepatitis C 

respond to pegylated interferon-alpha/ribavirin combination therapy than to combination 

therapy with unpegylated interferon alpha. However, as with monotherapy, significant side 
25 effects develop during combination therapy, including hemolysis, flu-like symptoms, 

anemia, and fatigue. (Gary L. Davis. Gastroenterology 1 18:S104-S1 14, 2000). 

Combination therapy with PEG-INTRON® (peginterferon alpha-2b) and 

REBETOL® (Ribavirin, USP) Capsules is available from Schering Corporation. 

REBETOL® (Schering Corporation) has also been approved in combination with 
30 INTRON® A (Interferon alpha-2b, recombinant, Schering Corporation). Roche's 

PEGASYS® (pegylated interferon alpha-2a) and COPEGUS® (ribavirin) are also approved 

for the treatment of HCV. 

PCT Publication Nos. WO 99/59621, WO 00/37110, WO 01/81359, WO 02/32414 

and WO 03/024461 by Schering Corporation disclose the use of pegylated interferon alpha 



and ribavirin combination therapy for the treatment of HCV. PCT Publication Nos. WO 
99/15194, WO 99/64016, and WO 00/24355 by Hoffmann-La Roche Inc also disclose the 
use of pegylated interferon alpha and ribavirin combination therapy for the treatment of 
HCV. 

Additional Methods to Treat Flaviviridae Infections 

The development of new antiviral agents for flaviviridae infections, especially 
hepatitis C, is currently underway. Specific inhibitors of HCV-derived enzymes such as 
protease, helicase, and polymerase inhibitors are being developed. Drugs that inhibit other 
steps in HCV replication are also in development, for example, drugs that block production 
of HCV antigens from the RNA (IRES inhibitors), drugs that prevent the normal processing 
of HCV proteins (inhibitors of glycosylation), drugs that block entry of HCV into cells (by 
blocking its receptor) and nonspecific cytoprotective agents that block cell injury caused by 
the virus infection. Further, molecular approaches are also being developed to treat 
hepatitis C, for example, ribozymes, which are enzymes that break down specific viral RNA 
molecules, and antisense oligonucleotides, which are small complementary segments of 
DNA that bind to viral RNA and inhibit viral replication, are under investigation. A number 
of HCV treatments are reviewed by Bymock et al in Antiviral Chemistry & Chemotherapy, 
11:2; 79-95 (2000) and De Francesco et al. in Antiviral Research, 58: 1-16 (2003). 

Examples of classes of drugs that are being developed to treat Flaviviridae infections 
include: 

(1) Protease inhibitors 

Substrate-based NS3 protease inhibitors (Attwood et al, Antiviral peptide 
derivatives, PCT WO 98/22496, 1998; Attwood et al, Antiviral Chemistry and 
Chemotherapy 1999, 10, 259-273; Attwood et al, Preparation and use of amino acid 
derivatives as anti-viral agents, German Patent Pub. DE 19914474; Tung et al Inhibitors of 
serine proteases, particularly hepatitis C virus NS3 protease, PCT WO 98/17679), 
including alphaketoamides and hydrazinoureas, and inhibitors that terminate in an 
electrophile such as a boronic acid or phosphonate (Llinas-Brunet et al, Hepatitis C 
inhibitor peptide analogues, PCT WO 99/07734) are being investigated. 

Non-substrate-based NS3 protease inhibitors such as 2,4,6-trihydroxy-3-nitro- 
benzamide derivatives (Sudo K. et al, Biochemical and Biophysical Research 
Communications, 1997, 238, 643-647; Sudo K. et al Antiviral Chemistry and 
Chemotherapy, 1998, 9, 186), including RD3-4082 and RD3-4078, the former substituted 



on the amide with a 14 carbon chain and the latter processing a /)ara-phenoxyphenyl group 
are also being investigated. 

Sch 68631, a phenanthrenequinone, is an HCV protease inhibitor (Chu M. et al, 
Tetrahedron Letters 37:7229-7232, 1996). In another example by the same authors, Sch 
351633, isolated from the fungus Penicillium griseofulvum, was identified as a protease 
inhibitor (Chu M et al., Bioorganic and Medicinal Chemistry Letters 9:1949-1952). 
Nanomolar potency against the HCV NS3 protease enzyme has been achieved by the design 
of selective inhibitors based on the macromolecule eglin c. Eglin c, isolated from leech, is a 
potent inhibitor of several serine proteases such as S. griseus proteases A and B, a- 
chymotrypsin, chymase and subtilisin. Qasim M.A. et al, Biochemistry 36:1598-1607, 
1997. 

Several U.S. patents disclose protease inhibitors for the treatment of HCV. For 
example, U.S. Patent No. 6,004,933 to Spruce et al discloses a class of cysteine protease 
inhibitors for inhibiting HCV endopeptidase 2. U.S. Patent No. 5,990,276 to Zhang et al 
discloses synthetic inhibitors of hepatitis C virus NS3 protease. The inhibitor is a 
subsequence of a substrate of the NS3 protease or a substrate of the NS4A cofactor. The 
use of restriction enzymes to treat HCV is disclosed in U.S. Patent No. 5,538,865 to Reyes 
et al Peptides as NS3 serine protease inhibitors of HCV are disclosed in WO 02/008251 to 
Corvas International, Inc, and WO 02/08187 and WO 02/008256 to Schering Corporation. 
HCV inhibitor tripeptides are disclosed in US Patent Nos. 6,534,523, 6,410,531, and 
6,420,380 to Boehringer Ingelheim and WO 02/060926 to Bristol Myers Squibb. Diaryl 
peptides as NS3 serine protease inhibitors of HCV are disclosed in WO 02/48172 to 
Schering Corporation. Imidazoleidinones as NS3 serine protease inhibitors of HCV are 
disclosed in WO 02/08198 to Schering Corporation and WO 02/48157 to Bristol Myers 
Squibb. WO 98/17679 to Vertex Pharmaceuticals and WO 02/48116 to Bristol Myers 
Squibb also disclose HCV protease inhibitors. 

(2) Thiazolidine derivatives which show relevant inhibition in a reverse-phase HPLC 
assay with an NS3/4A fusion protein and NS5A/5B substrate (Sudo K. et al, 
Antiviral Research, 1996, 32, 9-18), especially compound RD-1-6250, possessing 
a fused cinnamoyl moiety substituted with a long alkyl chain, RD4 6205 and 
RD4 6193; 

(3) Thiazolidines and benzanilides identified in Kakiuchi N. et al J. EBS Letters 
421 , 217-220; TakeshitaN. et al Analytical Biochemistry, 1997, 247, 242-246; 

8 



(4) A phenan-threnequinone possessing activity against protease in a SDS-PAGE and 
autoradiography assay isolated from the fermentation culture broth of 
Streptomyces sp., Sch 68631 (Chu M. et al, Tetrahedron Letters, 1996, 37, 7229- 
7232), and Sch 351633, isolated from the fungus Penicillium griseofulvum, which 
demonstrates activity in a scintillation proximity assay (Chu M. et al, Bioorganic 
and Medicinal Chemistry Letters 9, 1949-1952); 

(5) Helicase inhibitors (for example Diana G.D. et al, Compounds, compositions and 
methods for treatment of hepatitis C, U.S. Pat. No. 5,633,358; Diana G.D. et al, 
Piperidine derivatives, pharmaceutical compositions thereof and their use in the 
treatment of hepatitis C, PCT WO 97/36554); 

(6) Nucleotide polymerase inhibitors and gliotoxin (Ferrari R. et al Journal of 
Virology, 1999, 73, 1649-1654), and the natural product cerulenin (Lohmann V. 
etal, Virology, 1998, 249, 108-118); 

(7) Antisense phosphorothioate oligodeoxynucleotides (S-ODN) complementary to 
sequence stretches in the 5' non-coding region (NCR) of the virus (Alt M. et al, 
Hepatology, 1995, 22, 707-717), or nucleotides 326-348 comprising the 3' end of 
the NCR and nucleotides 371-388 located in the core coding region of the HCV 
RNA (Alt M. et al, Archives of Virology, 1997, 142, 589-599; Galderisi U. et al, 
Journal of Cellular Physiology, 1999, 181, 251-257); 

(8) Inhibitors of IRES-dependent translation (Ikeda N et al, Agent for the prevention 
and treatment of hepatitis C, Japanese Patent Pub. JP-08268890; Kai Y. et al 
Prevention and treatment of viral diseases, Japanese Patent Pub. JP- 1 0 1 0 1 59 1 ); 

(9) Ribozymes, such as nuclease-resistant ribozymes (Maccjak, D. J. et al, 
Hepatology 1999, 30, abstract 995) and those disclosed in U.S. Patent No. 
6,043,077 to Barber et al, and U.S. Patent Nos. 5,869,253 and 5,610,054 to 
Draper et al; and 

(10) Nucleoside analogs have also been developed for the treatment of Flaviviridae 
infections. 

Idenix Pharmaceuticals discloses the use of branched nucleosides in the treatment of 
flaviviruses (including HCV) and pestiviruses in International Publication Nos. WO 
01/90121 and WO 01/92282. Specifically, a method for the treatment of hepatitis C 
infection (and flaviviruses and pestiviruses) in humans and other host animals is disclosed 
in the Idenix publications that includes administering an effective amount of a biologically 
active V, 2\ 3' or 4'-branched p-D or p-L nucleosides or a pharmaceutical^ acceptable salt 



J 



or derivative thereof, administered either alone or in combination with another antiviral 
agent, optionally in a pharmaceutical^ acceptable carrier. 

Other patent applications disclosing the use of certain nucleoside analogs to treat 
hepatitis C virus include: PCT/CA00/01316 (WO 01/32153; filed November 3, 2000) and 
5 PCT/CA01/00197 (WO 01/60315; filed February 19, 2001) filed by BioChem Pharma, Inc. 

(now Shire Biochem, Inc.); PCT/US02/01531 (WO 02/057425; filed January 18, 2002) and 
PCT/US02/03086 (WO 02/057287; filed January 18, 2002) filed by Merck & Co., Inc., 
PCT/EP01/09633 (WO 02/18404; published August 21, 2001) filed by Roche, and PCT 
Publication Nos. WO 01/79246 (filed April 13, 2001), WO 02/32920 (filed October 18, 
10 2001) and WO 02/48165 by Pharmasset, Ltd. 

PCT Publication No. WO 99/43691 to Emory University, entitled "2'- 
Fluoronucleosides" discloses the use of certain 2'-fluoronucleosides to treat HCV. 

Eldrup et al. (Oral Session V, Hepatitis C Virus, Flaviviridae; 16 th International 
Conference on Antiviral Research (April 27, 2003, Savannah, Ga.)) described the structure 
1 5 activity relationship of 2'-modified nucleosides for inhibition of HCV. 

Bhat et al. (Oral Session V, Hepatitis C Virus, Flaviviridae, 2003 (Oral Session V, 
Hepatitis C Virus, Flaviviridae; 16 th International Conference on Antiviral Research (April 
27, 2003, Savannah, Ga.); p A75) describe the synthesis and pharmacokinetic properties of 
nucleoside analogues as possible inhibitors of HCV RNA replication. The authors report 
20 that 2'-modified nucleosides demonstrate potent inhibitory activity in cell-based replicon 
assays. 

Olsen et al. (Oral Session V, Hepatitis C Virus, Flaviviridae; 16 th International 
Conference on Antiviral Research (April 27, 2003, Savannah, Ga.) p A76) also described 
the effects of the 2'-modified nucleosides on HCV RNA replication. 

25 (1 1) Other miscellaneous compounds including 1-amino-alkylcyclohexanes (U.S. 

Patent No. 6,034,134 to Gold et al), alkyl lipids (U.S. Pat. No. 5,922,757 to Chojkier et 
al), vitamin E and other antioxidants (U.S. Pat. No. 5,922,757 to Chojkier et al\ squalene, 
amantadine, bile acids (U.S. Pat. No. 5,846,964 to Ozeki et al), N-(phosphonoacetyl)-L- 
aspartic acid, (U.S. Pat. No. 5,830,905 to Diana et al), benzenedicarboxamides (U.S. Pat. 

30 No. 5,633,388 to Diana et al), polyadenylic acid derivatives (U.S. Pat. No. 5,496,546 to 
Wang et al), 2',3'-dideoxyinosine (U.S. Pat. No. 5,026,687 to Yarchoan et al), 
benzimidazoles (U.S. Pat. No. 5,891,874 to Colacino et al), plant extracts (U.S. Patent No. 
5,837,257 to Tsai et al, U.S. Patent No. 5,725,859 to Omer et al, and U.S. Patent No. 
6,056,961), and piperidenes (U.S. Patent No. 5,830,905 to Diana et al). 



(12) Other compounds currently in preclinical or clinical development for 
treatment of hepatitis C virus include: Interleukin-10 by Schering-Plough, IP-501 by 
Interneuron, Merimebodib (VX-497) by Vertex, AMANTADINE® (Symmetrel) by Endo 
Labs Solvay, HEPTAZYME® by RPI, IDN-6556 by Idun Pharma., XTL-002 by XTL, 
5 HCV/MF59 by Chiron, CIVACIR® (Hepatitis C Immune Globulin) by NABI, 

LEVOVIRIN® by ICN/Ribapharm, VIRAMIDINE® by ICN/Ribapharm, ZADAXIN® 
(thymosin alpha- 1) by Sci Clone, thymosin plus pegylated interferon by Sci Clone, 
CEPLENE® (histamine di hydrochloride) by Maxim, VX 950 / LY 570310 by Vertex/Eli 
Lilly, ISIS 14803 by Isis Pharmaceutical/Elan, IDN-6556 by Idun Pharmaceuticals, Inc., 

10 JTK 003 by AKROS Pharma, BILN-2061 by Boehringer Ingelheim, CellCept 
(mycophenolate mofetil) by Roche, T67, a p-tubulin inhibitor, by Tularik, a therapeutic 
vaccine directed to E2 by Innogenetics, FK788 by Fujisawa Healthcare, Inc., IdB 1016 
(Siliphos, oral silybin-phosphatdylcholine phytosome), RNA replication inhibitors 
(VP50406) by ViroPharma/Wyeth, therapeutic vaccine by Intercell, therapeutic vaccine by 

15 Epimmune/Genencor, IRES inhibitor by Anadys, ANA 245 and ANA 246 by Anadys, 

immunotherapy (Therapore) by Avant, protease inhibitor by Corvas/SChering, helicase 
inhibitor by Vertex, fusion inhibitor by Trimeris, T cell therapy by CellExSys, polymerase 
inhibitor by Biocryst, targeted RNA chemistry by PTC Therapeutics, Dication by Immtech, 
Int., protease inhibitor by Agouron, protease inhibitor by Chiron/Medivir, antisense therapy 

20 by AVI BioPharma, antisense therapy by Hybridon, hemopurifier by Aethlon Medical, 
therapeutic vaccine by Merix, protease inhibitor by Bristol-Myers Squibb/Axys, Chron- 
VacC, a therapeutic vaccine, by Tripep, UT 23 IB by United Therapeutics, protease, 
helicase and polymerase inhibitors by Genelabs Technologies, IRES inhibitors by Immusol, 
R803 by Rigel Pharmaceuticals, INFERGEN® (interferon alphacon-1) by InterMune, 

25 OMNIFERON® (natural interferon) by Viragen, ALBUFERON® by Human Genome 

Sciences, REBIF® (interferon beta-la) by Ares-Serono, Omega Interferon by BioMedicine, 
Oral Interferon Alpha by Amarillo Biosciences, interferon gamma, interferon tau, and 
Interferon gamma- lb by InterMune. 

Nucleoside prodrugs have been previously described for the treatment of other forms 

30 of hepatitis. WO 00/09531 (filed August 10, 1999) and WO 01/96353 (filed June 15, 2001) 
to Idenix Pharmaceuticals discloses 2'-deoxy-P-L-nucleosides and their 3 '-prodrugs for the 
treatment of HBV. U.S. Patent No. 4,957,924 to Beauchamp discloses various therapeutic 
esters of acyclovir. 
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In light of the fact that HCV infection has reached epidemic levels worldwide, and 
has tragic effects on the infected patient, there remains a strong need to provide new 
effective pharmaceutical agents to treat hepatitis C that have low toxicity to the host. 

Further, given the rising threat of other flaviviridae infections, there remains a strong 
5 need to provide new effective pharmaceutical agents that have low toxicity to the host. 

Therefore, it is an object of the present invention to provide a compound, method 
and composition for the treatment of a host infected with hepatitis C virus. 

It is another object of the present invention to provide a method and composition 
generally for the treatment of patients infected with pestiviruses, flaviviruses, or 
10 hepaciviruses. 



Summary of the Invention 

2' and 3'-prodrugs of T, 2', 3' or 4'-branched P-D or p-L nucleosides, or their 
pharmaceutical ly acceptable salts or pharmaceutical^ acceptable formulations containing 
these compounds are useful in the prevention and treatment of Flaviviridae infections and 

15 other related conditions such as anti- Flaviviridae antibody positive and Flaviviridae - 
positive conditions, chronic liver inflammation caused by HCV, cirrhosis, acute hepatitis, 
fulminant hepatitis, chronic persistent hepatitis, and fatigue. These compounds or 
formulations can also be used prophylactically to prevent or retard the progression of 
clinical illness in individuals who are mt\-Flaviviridae antibody or Flaviviridae-antigm 

20 positive or who have been exposed to a Flaviviridae. 

A method for the treatment of a Flaviviridae viral infection in a host, including a 
human, is also disclosed that includes administering an effective amount of a 2' or 3'- 
prodrug of a biologically active V, 2\ 3' or 4'-branched p-D or p-L nucleoside or a 
pharmaceutical ly acceptable salt thereof, administered either alone or in combination or 

25 alternation with another ant\-Flaviviridae agent, optionally in a pharmaceutical^ acceptable 

carrier. The term 2'-prodrug, as used herein, refers to a 1', 2', 3' or 4'-branched p-D or P-L 
nucleoside that has a biologically cleavable moiety at the 2'-position, including, but not 
limited to acyl, and in one embodiment, a natural or synthetic D or L amino acid, preferably 
an L-amino acid. The term 3'-prodrug, as used herein, refers to a 1', 2\ 3' or 4'-branched 

30 p-D or p-L nucleoside that has a biologically cleavable moiety at the 3'-position, including, 

but not limited to acyl, and in one embodiment, a natural or synthetic D or L amino acid, 
preferably an L-amino acid. 
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Pharmaceutical ly acceptable salts include tosylate, methanesulfonate, acetate, 
citrate, malonate, tartarate, succinate, benzoate, ascorbate, a-ketoglutarate, and a- 
glycerophosphate, formate, fumarate, propionate, glycolate, lactate, pyruvate, oxalate, 
maleate, salicyate, sulfate, sulfonate, nitrate, bicarbonate, hydrobromate, hydrobromide, 
hydroiodide, carbonate, and phosphoric acid salts. A particularly preferred embodiment is 
the mono or dihydrochloride salt. 

In one embodiment, the 1\ 2', 3' or 4'-branched p-D or p-L nucleoside includes 
biologically cleavable moieties at the 2' and/or 5' positions. Preferred moieties are natural 
or synthetic D or L amino acid esters, including D or L-valyl, though preferably L-amino 
acid esters, such as L-valyl, and alkyl esters including acetyl. Therefore, this invention 
specifically includes 2'-D or L-amino acid ester and 2\5'-D or L-diamino acid ester, 
preferably L-amino acid ester, of F, 2\ 3' or 4'-branched p-D or p-L nucleosides with any 
desired purine or pyrimidine base, wherein the parent drug optionally has an EC50 of less 
than 15 micromolar, and even more preferably less than 10 micromolar; 2'-(alkyl or aryl) 
ester or 2',5'-di(alkyl or aryl) ester of 1\ 2\ V or 4'-branched P-D or P-L nucleosides with 
any desired purine or pyrimidine base, wherein the parent drug optionally has an EC 50 of 
less than 10 or 15 micromolar; and prodrugs of 2\5'-diesters of T, 2\ V or 4'-branched P- 
D or P-L nucleosides wherein (i) the T ester is a natural or synthetic D or L-amino acid 
ester, though preferably an L-amino acid ester, and the 5'-ester is an alkyl or aryl ester; (ii) 
both esters are independently natural or synthetic D or L-amino acid ester, though 
preferably both are L-amino acid esters; (iii) both esters are independently alkyl or aryl 
esters; and (iv) the 2' ester is independently an alkyl or aryl ester and the 5 '-ester is a 
natural or synthetic D or L-amino acid ester, though preferably an L-amino acid ester, 
wherein the parent drug optionally has an EC50 of less than 10 or 15 micromolar. 

Examples of prodrugs falling within the invention are 2'-D or L- valine ester of p-D- 
2',6-dimethyl-cytidine; 2'-L-valine ester of P-D-2\6-dimethyl-thymidine; 2'-L-valine ester 
of p-D-2\8-dimethyl -adenosine; 2'-L-valine ester of p-D-2\8-dimethyl-guanosine; 2'-L- 
valine ester of p-D-2\6-dimethyl-5-fluorocytidine; 2'-L-valine ester of p-D-2',6-dimethyl- 
uridine; 2'-acetyl ester of p-D-2\6-dimethyl-cytidine; 2'-acetyl ester of p-D-2',6-dimethyl- 
thymidine; 2'-acetyl ester of p-D-2',8-dimethyl-adenosine; 2'-acetyl ester of p-D-2',8- 
dimethyl-guanosine; 2'-acetyl ester of P-D-2',6-dimethyl-5-fluoro-cytidine; and 2'-esters of 
P-D-2',6-dimethyl-(cytidine, 5-fluorocytidine, uridine or thymidine) or 2'-esters of p-D- 
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2',8-dimethyl-(guanosine, adenosine or inosine) wherein (i) the T ester is an amino acid 
ester; or (ii) the 2' ester is an alkyl or aryl ester. 

Additional examples of prodrugs falling within the invention are 2',5'-L-divaline 
ester of p-D-2',6-dimethyl-cytidine (dival-2\6-diMe-L-dC); 2\5'-L-divaline ester of p-D- 
2',6-dimethyI-thymidine; 2',5'-L-divaIine ester of p-D-2\8-dimethyI-adenosine; 2',5'-L- 
divaline ester of p-D-2',8-dimethyl-guanosine; 2\5'-L-divaline ester of P-D-2',6-dimethyl- 
5-fluoro-cytidine; 2',5'-L-divaline ester of p-D-2',6-dimethyl-uridine; 2',5'-diacetyl ester of 
P-D-2',6-dimethyl-cytidine; 2\5'-diacetyl ester of p-D-2\6-dimethyl-thymidine; 2',5'- 
diacetyl ester of P-D-2',8-dimethyl-adenosine; 2\5'-diacetyl ester of p-D-2',8-dimethyl- 
guanosine; 2',5'-diacetyl ester of P-D-2\6-dimethyl-5-fluoro-cytidine; and 2',5'-diesters of 
p-D-2',6-dimethyl-(cytidine, 5-fluorocytidine, uridine or thymidine) or 2\5'-diesters of P- 
D-2',8-dimethyI-(guanosine, adenosine or inosine) wherein (i) the 2' ester is an amino acid 
ester and the 5'-ester is an alkyl or aryl ester; (ii) both esters are amino acid esters; (iii) both 
esters are independently alkyl or aryl esters; or (iv) the 2' ester is an alkyl or aryl ester and 
the 5'-ester is an amino acid ester. 

In another embodiment, the V, 2\ 3' or 4'-branched p-D or p-L nucleoside 3'- 
prodrug includes biologically cleavable moieties at the 3' and/or 5' positions. Preferred 
moieties are natural or synthetic D or L amino acid esters, such as valyl, though preferably 
L-amino acids, such as L-valyl, and alkyl esters including acetyl. Therefore, this invention 
specifically includes 3'-L-amino acid ester and 3\5'-L-diamino acid ester of 1 2', 3' or 4'- 
branched P-D or P-L nucleosides with any desired purine or pyrimidine base, wherein the 
parent drug optionally has an EC50 of less than 1 5 micromolar, and even more preferably 
less than 10 micromolar; 3'-(alkyl or aryl) ester or 3\5'-L-di(alkyl or aryl) ester of T, 2\ 3' 
or 4'-branched P-D or p-L nucleosides with any desired purine or pyrimidine base, wherein 
the parent drug optionally has an EC50 of less than 10 or 15 micromolar; and prodrugs of 
3',5'-diesters of 1 2\ 3' or 4'-branched P-D or P-L nucleosides wherein (i) the 3' ester is a 
natural or synthetic D or L amino acid ester and the 5'-ester is an alkyl or aryl ester; (ii) 
both esters are natural or synthetic D or L-amino acid esters; (iii) both esters are 
independently alkyl or aryl esters; and (iv) the 3' ester is independently an alkyl or aryl ester 
and the 5 '-ester is a natural or synthetic D or L-amino acid ester, wherein the parent drug 
optionally has an EC50 of less than 10 or 15 micromolar. 

Examples of prodrugs falling within the invention are 3'-L-valine ester of p-D-2',6- 
dimethyl-cytidine; 3'-L-valine ester of p-D-2',6-dimethyl-thymidine; 3'-L-valine ester of P- 



14 



D-2',8-dimethyl-adenosine; 3'-L-valine ester of p-D-2\8-dimethyl-guanosine; 3'-L-valine 
ester of p-D-2\6-dimethyl-5-fluorocytidine; 3'-L-valine ester of p-D-2',6-dimethyl-uridine; 
3'-acetyl ester of p-D-2',6-dimethyl-cytidine; 3'-acetyl ester of p~D-2',6-dimethyl- 
thymidine; 3'-acetyl ester of P-D-2',8-dimethyl-adenosine; 3'-acetyl ester of P-D-2',8- 
dimethyl-guanosine; 3'-acetyl ester of p-D-2',6-dimethyl-5-fluoro-cytidine; and 3'-esters of 
p-D-2',6-dimethyl-(cytidine, 5-fluorocytidine, uridine or thymidine) or 3'-esters of P-D- 
2\8-dimethyl-(guanosine, adenosine or inosine) wherein (i) the 3' ester is an amino acid 
ester; or (ii) the 3' ester is an alkyl or aryl ester. 

Additional examples of prodrugs falling within the invention are 3\5'-L-divaIine 
ester of p-D-2',6-dimethyl-cytidine (dival-2\6-diMe-L-dC); 3',5'-L-divaline ester of p-D- 
2',6-dimethyl-thymidine; 3 \5'-L-di valine ester of p-D-2',8-dimethyl-adenosine; 3',5'-L- 
divaline ester of P-D-2\8-dimethyl-guanosine; 3 \5'-L-di valine ester of P-D-2',6-dimethyl- 
5-fluoro-cytidine; 3',5'-L-divaline ester of p-D-2\6-dimethyl-uridine; 3',5'-diacetyl ester of 
P-D-2',6-dimethyl-cytidine; 3\5'-diacetyl ester of p-D-2\6-dimethyl-thymidine; 3\5 9 - 
diacetyl ester of p-D-2\8-dimethyl-adenosine; 3',5'-diacetyl ester of p-D-2',8-dimethyl- 
guanosine; 3',5'-diacetyl ester of P-D-2',6-dimethyl-5-fluoro-cytidine; and 3',5'-diesters of 
p-D-2',6-dimethyl~(cytidine, 5-fluorocytidine, uridine or thymidine) or 3\5'-diesters of P- 
D-2',8-dimethyl-(guanosine, adenosine or inosine) wherein (i) the 3' ester is an amino acid 
ester and the 5'-ester is an alkyl or aryl ester; (ii) both esters are amino acid esters; (iii) both 
esters are independently alkyl or aryl esters; or (iv) the 3' ester is an alkyl or aryl ester and 
the 5 '-ester is an amino acid ester. 

In another embodiment, the prodrug of 1', 2\ 3' or 4'-branched p-D or p-L 
nucleoside includes biologically cleavable moieties at the 2\ 3' and/or 5' positions. 
Preferred moieties are natural or synthetic D or L amino acid esters, including D or L-valyl, 
though preferably L-amino acid esters, such as L-valyl, and alkyl esters including acetyl. 
Therefore, this invention specifically includes 2',3'-L or D-diamino acid ester and 2\3\5'- 
L or D-triamino acid ester of 1', 2', 3' or 4'-branched P-D or p-L nucleosides, preferrably 
L-amino acid, with any desired purine or pyrimidine base, wherein the parent drug 
optionally has an EC 5 o of less than 15 micromolar, and even more preferably less than 10 
micromolar; 2',3'-di(alkyl or aryl) ester or 2\3\5'-L-tri(alkyl or aryl) ester of 1', 2\ 3' or 
4'-branched p-D or P-L nucleosides with any desired purine or pyrimidine base, wherein the 
parent drug optionally has an EC 5 o of less than 10 or 15 micromolar; and prodrugs of 2\3'- 
diesters of V, 2\ 3' or 4'-branched P-D or P-L nucleosides wherein (i) the T ester is an 
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amino acid ester and the 3 '-ester is an alky I or aryl ester; (ii) both esters are amino acid 
esters; (iii) both esters are independently alkyl or aryl esters; and (iv) the 2' ester is 
independently an alkyl or aryl ester and the 3'-ester is an amino acid ester, wherein the 
parent drug optionally has an EC50 of less than 10 or 15 micromolar. Further, 2\3\5'- 
triesters of 1', 2\ 3' or 4'-branched P-D or p-L nucleosides wherein (i) all three esters are 
amino acid esters; (ii) all three esters are independently alkyl or aryl esters; (iii) the 2' ester 
is an amino acid ester, the 3' ester is an amino acid ester and the 5 '-ester is an alkyl or aryl 
ester; (iv) the T ester is an amino acid ester, the 3' ester is an alkyl or aryl ester and the 5'- 
ester is an alkyl or aryl ester; (v) the 2' ester is an alkyl or aryl ester, the 3' ester is an alkyl 
or aryl ester and the 5 '-ester is an amino acid ester; (vi) the 2' ester is an alkyl or aryl ester, 
the 3' ester is an amino acid ester and the 5'-ester is an amino acid ester; (vii) the 2' ester is 
an alkyl or aryl ester, the 3' ester is an amino acid ester and the 5 '-ester is an alkyl or aryl 
ester; and (viii) the 2' ester is an amino acid ester, the 3' ester is an alkyl or aryl ester and 
the 5 '-ester is an amino acid ester; wherein the parent drug optionally has an EC50 of less 
than 10 or 15 micromolar. 

Examples of prodrugs falling within the invention include 2',3'-L-divaline ester of 
P-D-2',6-dimethyl-cytidine (dival-2',6-diMe-L-dC); 2',3'-L-divaline ester of P-D-2',6- 
dimethyl-thymidine; 2',3'-L-divaline ester of P-D-2',8-dimethyl -adenosine; 2',3'-L-divaline 
ester of p-D-2',8-dimethyl-guanosine; 2',3'-L-divaline ester of p-D-2',6-dimethyl-5-fluoro- 
cytidine; 2',3'-L-divaline ester of p-D-2\6-dimethyl-uridine; 2\3'-diacetyl ester of P-D- 
2',6-dimethyl-cytidine; 2\3'-diacetyl ester of p-D-2',6-dimethyUthymidine; 2',3'-diacetyl 
ester of p-D-2',8-dimethyl-adenosine; 2',3'-diacetyl ester of p-D-2',8-dimethyl-guanosine; 
2',3'-diacetyI ester of P-D-2',6-dimethyI-5-fluoro-cytidine; and 2',3'-diesters of p-D-2',6- 
dimethyl-(cytidine, 5-fluorocytidine, uridine or thymidine) or 2',3'-diesters of p-D-2',8- 
dimethyl-(guanosine, adenosine or inosine) wherein (i) the 2' ester is an amino acid ester 
and the 3'-ester is an alkyl or aryl ester; (ii) both esters are amino acid esters; (iii) both 
esters are independently alkyl or aryl esters; or (iv) the 2' ester is an alkyl or aryl ester and 
the 3'-ester is an amino acid ester. 

Additional examples of prodrugs falling within the invention include 2',3',5'-L- 
trivaline ester of P-D-2',6-dimethyl-cytidine (trival-2 ? ,6-diMe-L-dC); 2',3',5'-L-trivaline 
ester of p-D-2\6-dimethyl-thymidine; 2',3',5'-L-trivaline ester of P-D-2',8-dimethyl- 
adenosine; 2',3',5'-L-trivaline ester of p-D-2',8-dimethyl-guanosine; 2',3',5'-L-trivaline 
ester of P-D-2',6-dimethyl-5-fluoro-.cytidine; 2\3\5'-L-trivaline ester of p-D-2',6- 
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dimethyl-uridine; 2',3',5'-triacetyl ester of P-D-2',6-dimethyl-cytidine; 2',3',5'-triacetyl 
ester of p-D-2',6-dimethyl-thymidine; 2',3',5'-triacetyl ester of P-D-2',8-dimethyl- 
adenosine; 2',3',5'-triacetyl ester of p-D-2',8-dimethyl-guanosine; 2',3',5'-triacetyl ester of 
P-D-2\6-dimethyl-5-fluoro-cytidine; and 2',3',5'-triesters of P-D-2',6-dimethyl-(cytidine, 
5-fluorocytidine, uridine or thymidine) and 2',3\5'-triesters of P-D-2',8-dimethyl- 
(guanosine, adenosine or inosine) wherein (i) all three esters are amino acid esters; (ii) all 
three esters are independently alkyl or aryl esters; (iii) the 2' ester is an amino acid ester, the 
3' ester is an amino acid ester and the 5'-ester is an alkyl or aryl ester; (iv) the 2' ester is an 
amino acid ester, the 3' ester is an alkyl or aryl ester and the 5 '-ester is an alkyl or aryl ester; 
(v) the 2' ester is an alkyl or aryl ester, the 3' ester is an alkyl or aryl ester and the 5'-ester is 
an amino acid ester; (vi) the 2' ester is an alkyl or aryl ester, the 3' ester is an amino acid 
ester and the 5 '-ester is an amino acid ester; (vii) the 2' ester is an alkyl or aryl ester, the 3' 
ester is an amino acid ester and the 5 '-ester is an alkyl or aryl ester; and (viii) the 2' ester is 
an amino acid ester, the 3' ester is an alkyl or aryl ester and the 5'-ester is an amino acid 
ester. 

In a first principal embodiment, a compound of Formula (I) or a pharmaceutical^ 
acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic form thereof, is 
provided, as well as a method for the treatment of a host infected with a Flaviviridae 
comprising administering an effective treatment amount of compound of Formula (I): 



or a pharmaceutical^ acceptable salt or prodrug, or a stereoisomeric, tautomeric or 
polymorphic form thereof, wherein: 

R 1 , R 2 and R 3 are independently H, phosphate (including mono-, di- or triphosphate and a 
stabilized phosphate); straight chained, branched or cyclic alkyl (including lower alkyl); 
acyl (including lower acyl); CO-alkyl, CO-aryl, CO-alkoxyalkyl, CO-aryloxyalkyl, CO- 
substituted aryl, sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 



Y 




(I) 
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more substituents as described in the definition of aryl given herein; alkylsulfonyl, 
arylsulfonyl, aralkylsulfonyl, a lipid, including a phospholipid; an amino acid; and amino 
acid residue, a carbohydrate; a peptide; cholesterol; or other pharmaceutical ly acceptable 
leaving group which is capable of providing a compound wherein R 1 , R 2 and/or R 3 is 
independently H or phosphate (including mono-, di- or triphosphate), for example when 
administered in vivo; wherein in one embodiment R 2 and/or R 3 is not phosphate (including 
mono-, di- or triphosphate or a stabilized phosphate prodrug); 
wherein at least one of R 2 and R 3 is not hydrogen; and wherein: 

Y 1 is hydrogen, bromo, chloro, fluoro, iodo, CN, OH, OR 4 , NH 2 , NHR 4 , NR 4 R 5 , SH or SR 4 ; 
X 1 is a straight chained, branched or cyclic optionally substituted alkyl, CH3, CF 3 , C(Y 3 ) 3 , 
2-Br-ethyl, CH 2 F, CH 2 C1, CH 2 CF 3 , CF 2 CF 3 , C(Y 3 ) 2 C(Y 3 ) 3 , CH 2 OH, optionally substituted 
alkenyl, optionally substituted alkynyl, COOH, COOR 4 , COO-alkyl, COO-aryl, CO- 
Oalkoxyalkyl, CONH 2 , CONHR 4 , CON(R 4 ) 2 , chloro, bromo, fluoro, iodo, CN, N 3 , OH, 
OR 4 , NH 2 , NHR 4 , NR 4 R 5 , SH or SR 5 ; and 

X 2 is H, straight chained, branched or cyclic optionally substituted alkyl, CH 3 , CF 3 , C(Y 3 ) 3 , 
2-Br-ethyl, CH 2 F, CH 2 C1, CH 2 CF 3 , CF 2 CF 3 , C(Y 3 ) 2 C(Y 3 ) 3 , CH 2 OH, optionally substituted 
alkenyl, optionally substituted alkynyl, COOH, COOR 4 , COO-alkyl, COO-aryl, CO- 
Oalkoxyalkyl, CONH 2 , CONHR 4 , CON(R 4 ) 2 , chloro, bromo, fluoro, iodo, CN, N 3 , OH, 
OR 4 , NH 2 , NHR 4 , NR 4 R 5 , SH or SR 5 ; and 
wherein each Y 3 is independently H, F, CI, Br or I; 

each R 4 and R 5 is independently hydrogen, acyl (including lower acyl), alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl), lower alkyl, alkenyl, alkynyl or 
cycloalkyl. 

In the embodiments described herein, R l , R 2 and/or R 3 may be a pharmaceutical^ 
acceptable leaving group which is capable of providing a compound wherein R 1 , R 2 and/or 
R 3 is independently H or phosphate (including mono-, di- or triphosphate), for example 
when administered in vivo. 
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In a second principal embodiment, a compound of Formula (II) or a 
pharmaceutical ly acceptable salt or prodrug, or a stereoisomers, tautomeric or polymorphic 
form thereof, is provided, as well as a method for the treatment of a host infected with a 
Flaviviridae comprising administering an effective treatment amount of compound of 
Formula (II): 



Y 1 




or a pharmaceutical^ acceptable salt or prodrug, or a stereoisomeric, tautomeric or 

polymorphic form thereof, wherein: 

R\ R 2 , R 3 , R 4 , R 5 , Y\ Y 3 , X 1 and X 2 are as defined above. 

In a third principal embodiment, a compound of Formula (III), (IV) or (V), or a 
pharmaceutical^ acceptable salt or prodrug, or a stereoisomeric, tautomeric, or 
polymorphic form thereof, is provided, as well as a method for the treatment of a host 
infected with a Flaviviridae comprising administering an effective treatment amount of 
compound of Formula (III), (IV) or (V): 



Base Base Base 




(III) (IV) (V) 

or a pharmaceutical^ acceptable salt or prodrug, or a stereoisomeric, tautomeric or 
polymorphic form thereof, wherein: 
Base is selected from the group consisting of 
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R 1 , R 2 R 3, R 4 , and R 5 , are as defined above; 

each W\ W 2 , W 3 and W 4 is independently N, CH, CF, CI, CBr, CC1, CCN, CCH 3 , CCF 3 , 
CCH 2 CH 3 , CC(0)NH 2 , CC(0)NHR 4 , CC(0)N(R 4 ) 2 , CC(0)OH, CC(0)OR 4 or CX 3 ; 
each W* is independently O, S, NH or NR 4 ; 

X is O, S, S0 2 , CH 2 , CH 2 OH, CHF, CF 2 , C(Y 3 ) 2 , CHCN, C(CN) 2 , CHR 4 or C(R 4 ) 2 ; 
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X* is CH, CF, CY 3 or CR 4 ; 

X 2 is H, straight chained, branched or cyclic optionally substituted alkyl, CH 3 , CF 3 , C(Y 3 ) 3 , 
2-Br-ethyl, CH 2 F, CH 2 C1, CH 2 CF 3 , CF 2 CF 3 , C(Y 3 ) 2 C(Y 3 ) 3 , CH 2 OH, optionally substituted 
alkenyl, optionally substituted alkynyl, COOH, COOR 4 , COO-alkyl, COO-aryl, CO- 
Oalkoxyalkyl, CONH 2 , CONHR 4 , CON(R 4 ) 2 , chloro, bromo, fluoro, iodo, CN, N 3 , OH, 
OR 4 , NH 2 , NHR 4 , NR 4 R 5 , SH or SR 5 ; 

each X 3 is independently a straight chained, branched or cyclic optionally substituted alkyl 
(including lower alkyl), CH 3 , CH 2 CN, CH 2 N 3 , CH 2 NH 2 , CH 2 NHCH 3 , CH 2 N(CH 3 ) 2 , 
CH 2 OH, halogenated alkyl (including halogenated lower alkyl), CF 3 , C(Y 3 ) 3 , 2-Br-ethyl, 
CH 2 F, CH 2 C1, CH 2 CF 3 , GF 2 CF 3 , C(Y 3 ) 2 C(Y 3 ) 3 , optionally substituted alkenyl, haloalkenyl, 
Br-vinyl, optionally substituted alkynyl, haloalkynyl, N 3 , CN, -C(0)OH, -C(0)OR 4 , 
-C(0)0(lower alkyl), -C(0)NH 2 , -C(0)NHR 4 , -C(0)NH(lower alkyl), -C(0)N(R 4 ) 2 , 
-C(0)N(Iower alkyl) 2 , OH, OR 4 , -O(acyl), -0(lower acyl), -O(alkyl), -0(lower alkyl), 
-O(alkenyl), -O(alkynyl), -O(aralkyl), -O(cycloalkyl), -S(acyl), -S(lower acyl), -S(R 4 ), 
-S(lower alkyl), -S(alkenyl), -S(alkynyl), -S(aralkyl), -S(cycloalkyl), chloro, bromo, fluoro, 
iodo, NH 2 , -NH(lower alkyl), -NHR 4 , -NR 4 R 5 , -NH(acyl), -N(lower alkyl) 2 , -NH(alkenyl), 
-NH(alkynyl), -NH(aralkyl), -NH(cycloalkyl), -N(acyl) 2 ; 

each Y is independently selected from the group consisting of H, optionally substituted 
lower alkyl, cycloalkyl, alkenyl, alkynyl, CH 2 OH, CH 2 NH 2 , CH 2 NHCH 3 , CH 2 N(CH 3 ) 2 , 
CH 2 F, CH 2 C1, CH 2 N 3 , CH 2 CN, CH 2 CF 3 , CF 3 CF 2 CF 3 , CH 2 C0 2 R, (CH 2 ) m COOH, 
(CH 2 ) m COOR, (CH 2 ) m CONH 2 , (CH 2 ) m CONR 2 , and (CH 2 ) m CONHR; 
wherein R is H, alkyl or acyl; 

Y 1 is hydrogen, bromo, chloro, fluoro, iodo, CN, OH, OR 4 , NH 2 , NHR 4 , NR 4 R 5 , SH or SR 4 ; 
each Y 2 is independently O, S, NH or NR 4 ; 
each Y 3 is independently H, F, CI, Br or I; 
wherein for Base (B), W 4 cannot be CH if W 1 , W 2 and W 3 are N; 
wherein for Base (E), (F), (K), (L), (W) and (X), W 4 cannot be CH if W 1 is N; 
each R 6 is independently an optionally substituted alkyl (including lower alkyl), CH 3 , 
CH 2 CN, CH 2 N 3 , CH 2 NH 2 , CH 2 NHCH 3 , CH 2 N(CH 3 ) 2 , CH 2 OH, halogenated alkyl 
(including halogenated lower alkyl), CF 3 , C(Y 3 ) 3 , 2-Br-ethyl, CH 2 F, CH 2 C1, CH 2 CF 3 , 
CF 2 CF 3 , C(Y 3 ) 2 C(Y 3 ) 3 , optionally substituted alkenyl, haloalkenyl, Br-vinyl, optionally 
substituted alkynyl, haloalkynyl, -CH 2 C(0)OH, -CH 2 C(0)OR 4 , -CH 2 C(0)0(lower alkyl), 
-CH 2 C(0)NH 2 , -CH 2 C(0)NHR 4 , -CH 2 C(0)NH(lower alkyl), -CH 2 C(0)N(R 4 ) 2 , 
-CH 2 C(0)N(lower alkyl) 2 , -(CH 2 ) m C(0)OH, -(CH 2 ) m C(0)OR 4 , -(CH 2 ) m C(0)0(lower 
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alkyl), -(CH 2 ) m C(0)NH 2 , -(CH 2 ) m C(0)NHR 4 , -(CH 2 ) m C(0)NH(lower alkyl), 
-(CH 2 ) m C(0)N(R 4 ) 2 , -(CH 2 ) m C(0)N(lower alkyl) 2 , -C(0)OH, -C(0)OR 4 , -C(0)0(lower 
alkyl), -C(0)NH 2 , -C(0)NHR 4 , -C(0)NH(lower alkyl), -C(0)N(R 4 ) 2 , -C(0)N(lower alkyl) 2 
or cyano; 

each R 7 is independently OH, OR 2 , optionally substituted alkyl (including lower alkyl), 
CH 3 , CH 2 CN, CH 2 N 3 , CH 2 NH 2 , CH 2 NHCH 3 , CH 2 N(CH 3 ) 2 , CH 2 OH, halogenated alkyl 
(including halogenated lower alkyl), CF 3 , C(Y 3 ) 3 , 2-Br-ethyl, CH 2 F, CH 2 C1, CH 2 CF 3 , 
CF 2 CF 3 , C(Y 3 ) 2 C(Y 3 ) 3 , optionally substituted alkenyl, haloalkenyl, Br-vinyl, optionally 
substituted alkynyl, haloalkynyl, optionally substituted carbocycle (preferably a 3-7 
membered carbocyclic ring), optionally substituted heterocycle (preferably a 3-7 membered 
heterocyclic ring having one or more O, S and/or N), optionally substituted heteroaryl 
(preferably a 3-7 membered heteroaromatic ring having one or more O, S and/or N), 
-CH 2 C(0)OH, -CH 2 C(0)OR 4 , -CH 2 C(0)0(lower alkyl), -CH 2 C(0)SH, -CH 2 C(0)SR 4 , 
-CH 2 C(0)S(lower alkyl), -CH 2 C(0)NH 2 , -CH 2 C(0)NHR 4 , -CH 2 C(0)NH(lower alkyl), 
-CH 2 C(0)N(R 4 ) 2 , -CH 2 C(0)N(lower alkyl) 2 , -(CH 2 ) m C(0)OH, -(CH 2 ) m C(0)OR 4 , 
-(CH 2 ) m C(0)0(lower alkyl), -(CH 2 ) m C(0)SH, -(CH 2 ) m C(0)SR 4 , -(CH 2 ) m C(0)S(lower 
alkyl), -(CH 2 ) m C(0)NH 2 , -(CH 2 ) m C(0)NHR 4 , -(CH 2 ) m C(0)NH(lower alkyl), 
-(CH 2 ) m C(0)N(R 4 ) 2 , -(CH 2 ) m C(0)N(lower alkyl) 2 , -C(0)OH, -C(0)OR 4 , -C(0)0(lower 
alkyl), -C(0)SH, -C(0)SR 4 , -C(0)S(lower alkyl), -C(0)NH 2 , -C(0)NHR 4 , -C(0)NH(lower 
alkyl), -C(0)N(R 4 ) 2 , -C(0)N(lower alkyl) 2 , -O(acyl), -0(lower acyl), -0(R 4 ), -O(alkyl), 
-0(lower alkyl), -O(alkenyl), -O(alkynyl), -0(aralkyl), -0(cycloalkyl), -S(acyl), -S(lower 
acyl), -S(R 4 ), -S(lower alkyl), -S(alkenyl), -S(alkynyl), -S(aralkyl), -S(cycloalkyl), N0 2 , 
NH 2 , -NH(lower alkyl), -NHR 4 , -NR 4 R 5 , -NH(acyl), -N(lower alkyl) 2 , -NH(alkenyl), 
-NH(alkynyl), -NH(aralkyl), -NH(cycloalkyl), -N(acyl) 2 , azido, cyano, SCN, OCN, NCO or 
halo (fluoro, chloro, bromo, iodo); 

alternatively, R 6 and R 7 can come together to form a spiro compound selected from the 
group consisting of optionally substituted carbocycle (preferably a 3-7 membered 
carbocyclic ring) or optionally substituted heterocycle (preferably a 3-7 membered 
heterocyclic ring having one or more O, S and/or N); and 
each m is independently 0, 1 or 2. 
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In a fourth principal embodiment, a compound of Formula (VI) or (VII), or a 
pharmaceutical^ acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof, is provided, as well as a method for the treatment of a host infected with a 
Flaviviridae comprising administering an effective treatment amount of compound of 
Formula (VI) or (VII): 



R l 0 



Base 



R'O 



R 



R° 



R 



? 



Base 



R" 



R' 



(VI) 



(VII) 



or a pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or 
polymorphic form thereof, wherein: 
10 Base, R, R l , R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , Y, Y 1 , Y 2 , Y 3 , W 1 , W 2 , W 3 , W 4 , W\ X, X*, X 1 , X 2 , and 
X 3 are as defined above; 

wherein, in one embodiment, R 8 in Formula (VI) is -OH or -NH 2 only when X is carbon; 
and wherein; 

each R 8 and R 11 is independently hydrogen, an optionally substituted alkyl (including lower 

15 alkyl), CH 3 , CH 2 CN, CH 2 N 3 , CH 2 NH 2 , CH 2 NHCH 3 , CH 2 N(CH 3 ) 2 , CH 2 OH, halogenated 
alkyl (including halogenated lower alkyl), CF 3 , C(Y 3 ) 3 , 2-Br-ethyl, CH 2 F, CH 2 C|, CH 2 CF 3 , 
CF 2 CF 3 , C(Y 3 ) 2 C(Y 3 ) 3 , optionally substituted alkenyl, haloalkenyl, Br-vinyl, optionally 
substituted alkynyl, haloalkynyl, -CH 2 C(0)OH, -CH 2 C(0)OR 4 , -CH 2 C(0)0(lower alkyl), 
-CH 2 C(0)NH 2 , -CH 2 C(0)NHR 4 , -CH 2 C(0)NH(lower alkyl), -CH 2 C(0)N(R 4 ) 2 , 

20 -CH 2 C(0)N(lower alkyl) 2 , -(CH 2 ) m C(0)OH, -(CH 2 ) m C(0)OR 4 , -(CH 2 ) m C(0)0(lower 
alkyl), -(CH 2 ) m C(0)NH 2 , -(CH 2 ) m C(0)NHR 4 , -(CH 2 ) m C(0)NH(lower alkyl), 
-(CH 2 ) m C(0)N(R 4 ) 2 , -(CH 2 ) m C(0)N(lower alkyl) 2 , -C(0)OH, -C(0)OR 4 , -C(0)0(lower 
alkyl), -C(0)NH 2 , -C(0)NHR 4 , -C(0)NH(lower alkyl), -C(0)N(R 4 ) 2 , -C(0)N(lower alkyl) 2 , 
cyano, NH-acyl or N(acyl) 2 ; 

25 each R 9 and R 10 are independently hydrogen, OH, OR 2 , optionally substituted alkyl 
(including lower alkyl), CH 3 , CH 2 CN, CH 2 N 3 , CH 2 NH 2 , CH 2 NHCH 3 , CH 2 N(CH 3 ) 2 , 
CH 2 OH, halogenated alkyl (including halogenated lower alkyl), CF 3 , C(Y 3 ) 3 , 2-Br-ethyl, 
CH 2 F, CH 2 C1, CH 2 CF 3 , CF 2 CF 3 , C(Y 3 ) 2 C(Y 3 ) 3 , optionally substituted alkenyl, haloalkenyl, 
Br-vinyl, optionally substituted alkynyl, haloalkynyl, optionally substituted carbocycle 

30 (preferably a 3-7 membered carbocyclic ring), optionally substituted heterocycle (preferably 
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a 3-7 membered heterocyclic ring having one or more O, S and/or N), optionally substituted 
heteroaryl (preferably a 3-7 membered heteroaromatic ring having one or more O, S and/or 
N), -CH 2 C(0)OH, -CH 2 C(0)OR 4 , -CH 2 C(0)0(lower alkyl), -CH 2 C(0)SH, -CH 2 C(0)SR 4 , 
-CH 2 C(0)S(lower alkyl), -CH 2 C(0)NH 2 , -CH 2 C(0)NHR 4 , -CH 2 C(0)NH(lower alkyl), 
-CH 2 C(0)N(R 4 ) 2 , -CH 2 C(0)N(lower alkyl) 2 , -(CH 2 ) m C(0)OH, -(CH 2 ) m C(0)OR 4 , 
-(CH 2 ) m C(0)0(lower alkyl), KCH 2 ) m C(0)SH, -(CH 2 ) m C(0)SR 4 , -(CH 2 ) m C(0)S(lower 
alkyl), -(CH 2 ) m C(0)NH 2 , -(CH 2 ) m C(0)NHR 4 , -(CH 2 ) m C(0)NH(lower alkyl), 
-(CH 2 ) m C(0)N(R 4 ) 2 , -(CH 2 ) m C(0)N(lower alkyl) 2 , -C(0)OH, -C(0)OR 4 , -C(0)0(lower 
alkyl), -C(0)SH, -C(0)SR 4 , -C(0)S(lower alkyl), -C(0)NH 2 , -C(0)NHR 4 , -C(0)NH(lower 
alkyl), -C(0)N(R 4 ) 2 , -C(0)N(lower alkyl) 2 , -O(acyl), -0(lower acyl), -0(R 4 ), -O(alkyl), 
-0(lower alkyl), -O(alkenyl), -O(alkynyl), -O(aralkyl), -O(cycloalkyl), -S(acyl), -S(lower 
acyl), -S(R 4 ), -S(lower alkyl), -S(alkenyl), -S(alkynyl), -S(aralkyl), -S(cycloalkyl), N0 2 , 
NH 2 , -NH(lower alkyl), -NHR 4 , -NR 4 R 5 , -NH(acyl), -N(lower alkyl) 2 , -NH(alkenyl), 
-NH(alkynyl), -NH(aralkyl), -NH(cycloalkyl), -N(acyl) 2 , azido, cyano, SCN, OCN, NCO or 
halo (fluoro, chloro, bromo, iodo); 
each m is independently 0, 1 or 2; and 

alternatively, R 6 and R 10 , R 7 and R 9 , R 8 and R 7 or R 9 and R 11 can come together to form a 
bridged compound selected from the group consisting of optionally substituted carbocycle 
(preferably a 3-7 membered carbocyclic ring) or optionally substituted heterocycle 
(preferably a 3-7 membered heterocyclic ring having one or more O, S and/or N); or 
alternatively, R 6 and R 7 or R 9 and R 10 can come together to form a spiro compound selected 
from the group consisting of optionally substituted carbocycle (preferably a 3-7 membered 
carbocyclic ring) or optionally substituted heterocycle (preferably a 3-7 membered 
heterocyclic ring having one or more O, S and/or N). 
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In a fifth principal embodiment, a compound of Formula (VIII), (IX) or (X), or a 
pharmaceutical^ acceptable salt or prodrug, or a stereoisomer^, tautomeric or polymorphic 
form thereof, is provided, as well as a method for the treatment of a host infected with a 
Flaviviridae comprising administering an effective treatment amount of compound of 
Formula (VIII), (IX) or (X): 

Base* Base* Base* 




(VIII) (IX) (X) 

or a pharmaceutical ly acceptable salt or prodrug, or a stereoisomeric, tautomeric or 
polymorphic form thereof, wherein: 
R 1 , R 2 , R 3 , R 4 , R 5 , X, Y 3 , and X* are as defined above; 
Base* is a purine or pyrimidine base as defined herein; 

each R 12 is independently a substituted alkyl (including lower alkyl), CH 2 CN, CH 2 N 3 , 
CH2NH2, CH2NHCH3, CH 2 N(CH 3 ) 2 , CH 2 OH, halogenated alkyl (including halogenated 
lower alkyl), CF 3 , C(Y 3 ) 3 , 2-Br-ethyl, CH 2 F, CH 2 C1, CH 2 CF 3 , CF 2 CF 3 , C(Y 3 ) 2 C(Y 3 ) 3 , 
substituted alkenyl, haloalkenyl (but not Br-vinyl), substituted alkynyl, haloalkynyl, 
-CH 2 C(0)OH, -CH 2 C(0)OR 4 , -CH 2 C(0)0(lower alkyl), -CH 2 C(0)NH 2 , -CH 2 C(0)NHR 4 , 
-CH 2 C(0)NH(lower alkyl), -CH 2 C(0)N(R 4 ) 2 , -CH 2 C(0)N(lower alkyl) 2 , -(CH 2 ) m C(0)OH, 
-(CH 2 ) m C(0)OR 4 , -(CH 2 ) m C(0)0(lower alkyl), -(CH 2 ) m C(0)NH 2 , -(CH 2 ) m C(0)NHR 4 , 
-(CH 2 ) m C(0)NH(lower alkyl), -(CH 2 ) m C(0)N(R 4 ) 2 , -(GH 2 ) m C(0)N(lower alkyl) 2 , 
-C(0)OH, -C(0)OR 4 , -C(0)NH 2 , -C(0)NHR 4 , -C(0)NH(lower alkyl), -C(0)N(R 4 ) 2 , 
-C(0)N(lower alkyl) 2 ; 

each R 13 is independently substituted alkyl (including lower alkyl), CH2CN, CH2N3, 
CH 2 NH 2 , CH 2 NHCH 3 , CH 2 N(CH 3 ) 2 , CH 2 OH, halogenated alkyl (including halogenated 
lower alkyl), CF 3 , C(Y 3 ) 3 , 2-Br-ethyl, CH 2 F, CH 2 C1, CH 2 CF 3 , CF 2 CF 3 , C(Y 3 ) 2 C(Y 3 ) 3 , 
substituted alkenyl, haloalkenyl (but not Br-vinyl), substituted alkynyl, haloalkynyl, 
optionally substituted carbocycle (preferably a 3-7 membered carbocyclic ring), optionally 
substituted heterocycle (preferably a 3-7 membered heterocyclic ring having one or more O, 
S and/or N), optionally substituted heteroaryl (preferably a 3-7 membered heteroaromatic 
ring having one or more O, S and/or N), -CH 2 C(0)OH, -CH 2 C(0)OR 4 , -CH 2 C(0)0(lower 
alkyl), -CH 2 C(0)SH, -CH 2 C(0)SR 4 , -CH 2 C(0)S(lower alkyl), -CH 2 C(0)NH 2 , 
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-CH 2 C(0)NHR 4 , -CH 2 C(0)NH(lower alkyl), -CH 2 C(0)N(R 4 ) 2 , -CH 2 C(0)N(lower alkyl) 2 , 
-(CH 2 ) m C(0)OH, -(CH 2 ) m C(0)OR 4 , -(CH 2 ) m C(0)0(lower alkyl), -(CH 2 ) m C(0)SH, 
-(CH 2 ) m C(0)SR 4 , -(CH 2 ) m C(0)S(lower alkyl), -(CH 2 ) m C(0)NH 2 , -(CH 2 ) m C(0)NHR 4 , 
-(CH 2 ) m C(0)NH(lower alkyl), -(CH 2 ) m C(0)N(R 4 ) 2 , -(CH 2 ) m C(0)N(lower alkyl) 2 , 
-C(0)OH, -C(0)OR 4 , -C(0)SH, -C(0)SR 4 , -C(0)S(lower alkyl), -C(0)NH 2 , -C(0)NHR 4 , 
-C(0)NH(lower alkyl), -C(0)N(R 4 ) 2 , -C(0)N(lower alkyl) 2 , -0(R 4 ), -O(alkynyl), 
-0(aralkyl), -O(cycloalkyl), -S(acyl), -S(lower acyl), -S(R 4 ), -S(lower alkyl), -S(alkenyi), 
-S(alkynyl), -S(aralkyl), -S(cycloalkyl), -NHR 4 , -NR 4 R 5 , -NH(alkenyl), -NH(alkynyl), 
-NH(aralkyl), -NH(cycloalkyl), SCN, OCN, NCO or fluoro; 

alternatively, R 12 and R 13 can come together to form a spiro compound selected from the 
group consisting of optionally substituted carbocycle (preferably a 3-7 membered 
carbocyclic ring) or optionally substituted heterocycle (preferably a 3-7 membered 
heterocyclic ring having one or more O, S and/or N); and 
each m is independently 0, 1 or 2. 

In a sixth principal embodiment, a compound of Formula (XI) or (XII), or a 
pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof, is provided, as well as a method for the treatment of a host infected with a 
Flaviviridae comprising administering an effective treatment amount of compound of 
Formula (XI) or (XII): 



R'o 



Base* 



R'O 



R 



JO 



R l 



7 



Base* 



R" 



•X* 



7 



R 



(XI) 



(XII) 



or a pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or 
polymorphic form thereof, wherein: 

alternatively, Base*, is replaced with Base in Formulas (XI) and (XII); and 

Base, Base*, R, R 1 , R 2 , R 3 , R 4 , R 5 , R 12 , R 13 , Y, Y 1 , Y 2 , Y 3 , W*, W 1 , W 2 , W 3 , W 4 , X, X*, X 1 , 

X 2 , and X 3 are as defined above: 

wherein, in one embodiment, R 8 in Formula (XI) is -OH or -NH 2 only when X is carbon; 
and 

wherein; 
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each R 8 and R 1 1 is independently hydrogen, an optionally substituted alkyl (including lower 
alkyl), CH 3 , CH 2 CN, CH 2 N 3 , CH 2 NH 2 , CH 2 NHCH 3 , CH 2 N(CH 3 ) 2 , CH 2 OH, halogenated 
alkyl (including halogenated lower alkyl), CF 3 , C(Y 3 ) 3 , 2-Br-ethyl, CH 2 F, CH 2 C1, CH 2 CF 3 , 
CF 2 CF 3 , C(Y 3 ) 2 C(Y 3 ) 3 , optionally substituted alkenyl, haloalkenyl, Br-vinyl, optionally 
substituted alkynyl, haloalkynyl, -CH 2 C(0)OH, -CH 2 C(0)OR 4 , -CH 2 C(0)0(lower alkyl), 
-CH 2 C(0)NH 2 , -CH 2 C(0)NHR 4 , -CH 2 C(0)NH(lower alkyl), -CH 2 C(0)N(R 4 ) 2 , 
-CH 2 C(0)N(lower alkyl) 2 , -(CH 2 ) m C(0)OH, -(CH 2 ) m C(0)OR 4 , -(CH 2 ) m C(0)0(lower 
alkyl), -(CH 2 ) m C(0)NH 2 , -(CH 2 ) m C(0)NHR 4 , -(CH 2 ) m C(0)NH(lower alkyl), 
-(CH 2 ) m C(0)N(R 4 ) 2 , -(CH 2 ) m C(0)N(lower alkyl) 2 , -C(0)OH, -C(0)OR 4 , -C(0)0(lower 
alkyl), -C(0)NH 2 , -C(0)NHR 4 , -C(0)NH(lower alkyl), -C(0)N(R 4 ) 2 , -C(0)N(lower alkyl) 2 , 
cyano, NH-acyl or N(acyl) 2 ; 

each R 9 and R 10 are independently hydrogen, OH, OR 2 , optionally substituted alkyl 
(including lower alkyl), CH 3 , CH 2 CN, CH 2 N 3 , CH 2 NH 2 , CH 2 NHCH 3 , CH 2 N(CH 3 ) 2 , 
CH 2 OH, halogenated alkyl (including halogenated lower alkyl), CF 3 , C(Y 3 ) 3 , 2-Br-ethyl, 
CH 2 F, CH 2 C1, CH 2 CF 3 , CF 2 CF 3 , C(Y 3 ) 2 C(Y 3 ) 3 , optionally substituted alkenyl, haloalkenyl, 
Br-vinyl, optionally substituted alkynyl, haloalkynyl, optionally substituted carbocycle 
(preferably a 3-7 membered carbocyclic ring), optionally substituted heterocycle (preferably 
a 3-7 membered heterocyclic ring having one or more O, S and/or N), optionally substituted 
heteroaryl (preferably a 3-7 membered heteroaromatic ring having one or more O, S and/or 
N), -CH 2 C(0)OH, -CH 2 C(0)OR 4 , -CH 2 C(0)0(lower alkyl), -CH 2 C(0)SH, -CH 2 C(0)SR 4 , 
-CH 2 C(0)S(lower alkyl), -CH 2 C(0)NH 2 , -CH 2 C(0)NHR 4 , -CH 2 C(0)NH(lower alkyl), 
-CH 2 C(0)N(R 4 ) 2 , -CH 2 C(0)N(lower alkyl) 2 , -(CH 2 ) m C(0)OH, -(CH 2 ) m C(0)OR 4 , 
-(CH 2 ) m C(0)0(lower alkyl), -(CH 2 ) m C(0)SH, -(CH 2 ) m C(0)SR 4 , -(CH 2 ) m C(0)S(lower 
alkyl), -(CH 2 ) m C(0)NH 2 , -(CH 2 ) m C(0)NHR 4 , -(CH 2 ) m C(0)NH(lower alkyl), 
-(CH 2 ) m C(0)N(R 4 ) 2 , -(CH 2 ) m C(0)N(lower alkyl) 2 , -C(0)OH, -C(0)OR 4 , -C(0)0(lower 
alkyl), -C(0)SH, -C(0)SR 4 , -C(0)S(lower alkyl), -C(0)NH 2 , -C(0)NHR 4 , -C(0)NH(lower 
alkyl), -C(0)N(R 4 ) 2 , -C(0)N(lower alkyl) 2 , -O(acyl), -0(lower acyl), -0(R 4 ), -O(alkyl), 
-0(lower alkyl), -O(alkenyl), -O(alkynyl), -O(aralkyl), -O(cycloalkyl), -S(acyl), -S(lower 
acyl), -S(R 4 ), -S(lower alkyl), -S(alkenyl), -S(alkynyl), -S(aralkyl), -S(cycloalkyl), N0 2 , 
NH 2 , -NH(lower alkyl), -NHR 4 , -NR 4 R 5 , -NH(acyl), -N(lower alkyl) 2 , -NH(alkenyl), 
-NH(alkynyl), -NH(aralkyl), -NH(cycloalkyl), -N(acyl) 2 , azido, cyano, SCN, OCN, NCO or 
halo (fluoro, chloro, bromo, iodo); 
each m is independently 0, 1 or 2; and 



32 



alternatively, R 8 and R 13 , R 9 and R 13 , R 9 and R 11 or R 10 and R 12 can come together to form a 
bridged compound selected from the group consisting of optionally substituted carbocycle 
(preferably a 3-7 membered carbocyclic ring) or optionally substituted heterocycle 
(preferably a 3-7 membered heterocyclic ring having one or more O, S and/or N); or 
alternatively, R 12 and R 13 or R 9 and R 10 can come together to form a spiro compound 
selected from the group consisting of optionally substituted carbocycle (preferably a 3-7 
membered carbocyclic ring) or optionally substituted heterocycle (preferably a 3-7 
membered heterocyclic ring having one or more O, S and/or N). 

In a particular aspect of the invention, a compound of Formula (XI) or (XII), or a 
pharmaceutical ly acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof, is provided, as well as a method for the treatment of a host infected with a 
Flaviviridae comprising administering an effective treatment amount of compound of 
Formula (XI) or (XII): 




(XIII) (XIV) 
or a pharmaceutical^ acceptable salt or prodrug, or a stereoisomeric, tautomeric or 
polymorphic form thereof, wherein: 

R3 is selected from the group consisting of H; mono-, di-, and tri-phosphate or a stabilized 
phosphate prodrug; acyl; a sulfonate ester; optionally substituted alkyl sulfonyl; optionally 
substituted arylsulfonyl; a lipid; an amino acid; a carbohydrate; a peptide; cholesterol; and a 
pharmaceutical^ acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R3 is independently H, or mono-, di- or triphosphate; 
X" is selected from the group consisting of one or more O, S, SO, SO2, N, NH, NR and CH 2 
wherein any of the aforementioned may be optionally substituted and may be variably 
positioned so as to form a 3-7 membered ring; 
R is H, alkyl or acyl; and 

B indicates a spiro compound selected from the group consisting of optionally substituted 
carbocycle (preferably a 3-7 membered carbocyclic ring) or optionally substituted 
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heterocycle (preferably a 3-7 membered heterocyclic ring having one or more O, S and/or 
N); 

Base is selected from the group consisting of: 




t R " A A R A R A R -A, 

(a) (b) (c) (d) (e) (f) 

H,N-\ >^-NH. 



2 Vq nV ^ 



I 

(9) < h > (i) 



and 



R"" 

q{\ ii 3 T 5 

' 0) 
wherein: 

each R', R", R'" and R"" are independently selected from the group consisting of 
H, OH, substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl, 
substituted or unsubstituted alkynyl, cycloalkyl, Br-vinyl, -O-alkyl, O-alkenyl, O- 
alkynyl, O-aryl, O-aralkyl, -O-acyl, O-cycloalkyl, NH 2 , NH-alkyl, N-dialkyl, 
NH-acyl, N-aryl, N-aralkyl, NH-cycloalkyl, SH, S-alkyl, S-acyl, S-aryl, S- 
cycloalkyl, S-aralkyl, F, CI, Br, I, CN, COOH, CONH 2 , C0 2 -alkyl, CONH-alkyl, 
CON-dialkyl, OH, CF 3 , CH 2 OH, (CH 2 ) m OH, (CH 2 ) m NH 2 , (CH 2 ) m COOH, 
(CH 2 ) m CN, (CH 2 ) m N0 2 and (CH 2 ) m CONH 2 ; 
m is 0 or 1; 
Wis C-R" orN; 

T and V independently are CH or N; 

Q is CH, -CC1, -CBr, -CF, -CI, -CCN, -C-COOH, -C-CONH 2 , or N; 

Qi and Q 2 independently are N or C-R; 

Q3, Q4, Q5 and Q6 independently are N or CH; and 

tautomeric forms thereof. 
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In a second particular aspect of the invention, a compound of Formula (XV), (XVI) 
or (XVII), or a pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric 
or polymorphic form thereof, is provided, as well as a method for the treatment of a host 
infected with a Flaviviridae comprising administering an effective treatment amount of 
compound of Formula (XV), (XVI) or (XVII): 




(XV) (XVI) (XVII) 

or its pharmaceutical^ acceptable salt or prodrug, or a stereoisomeric, tautomeric or 
polymorphic form thereof, wherein: 

G and E independently are selected from the group consisting of CH 3 , CH 2 OH, CH 2 F, 
CH 2 N 3 , CH 2 CN, (CH 2 ) m COOH, (CH 2 ) m COOR, (CH 2 ) m CONH 2 , (CH 2 ) m CONR 2 , 
(CH 2 ) m CONHR and N-acyl; 
m is 0 or 1 ; 

R is H, alkyl or acyl; and 

R\ R", R"\ R"", and R 3 and Base are as defined for Formula (XIII). 

Alternatively, for compound of Formula (XVII), at most one of G and E can further 
be hydrogen. 

In a third particular aspect of the invention, a compound of Formula (XVIII) or a 
pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof, is provided, as well as a method for the treatment of a host infected with a 
Flaviviridae comprising administering an effective treatment amount of compound of 
Formula (XVIII): 




HO OH 



(XVIII) 

or its pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or 
polymorphic form thereof, wherein 

M is selected from the group consisting of S, SO, and S0 2 ; and 
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R', R", R'", R"", and R 3 and Base are as defined for Formula (XIII). 

In a fourth particular aspect of the invention, a compound of Formula (XIX), (XX), 
(XXI) (XXII) or (XXIII) or a pharmaceutically acceptable salt or prodrug, or a 
stereoisomeric, tautomeric or polymorphic form thereof, is provided, as well as a method 
for the treatment of a host infected with a Flaviviridae comprising administering an 
effective treatment amount of compound of Formula (XIX), (XX), (XXI) (XXII) or 
(XXIII): 



R,o 





Base 



FLO 




Base 




Base 



(XXIII) 

or its pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or 
polymorphic form thereof wherein: 

A is selected from the group consisting of optionally substituted lower alkyl, cycloalkyl, 
alkenyl, alkynyl, CH 2 OH, CH 2 NH 2 , CH 2 NHCH 3 , CH 2 N(CH 3 ) 2 , CH 2 F, CH 2 C1, CH 2 N 3 , 
CH 2 CN, CH 2 CF 3 , CF 3 , CF 2 CF 3 , CH 2 C0 2 R, (CH 2 ) m COOH, (CH 2 ) m COOR, (CH 2 ) m CO- 
NH 2 , (CH 2 ) m CONR 2 , and (CH 2 ) m CONHR; 

Y is selected from the group consisting of H, optionally substituted lower alkyl, 
cycloalkyl, alkenyl, alkynyl, CH 2 OH, CH 2 NH 2 , CH 2 NHCH 3 , CH 2 N(CH 3 ) 2 , CH 2 F, 
CH 2 C1, CH 2 N 3 , CH 2 CN, CH 2 CF 3 , CF 3 ^ CF 2 CF 3 , CH 2 C0 2 R, (CH 2 ) m COOH, 
(CH 2 ) m COOR, (CH 2 ) m CONH 2 , (CH 2 ) m CONR 2 , and (CH 2 ) m CONHR; 
X is selected from the group consisting of -OH, optionally substituted alkyl, cycloalkyl, 
alkenyl, alkynyl, -O-alkyl, -O-alkenyl, -O-alkynyl, -O-aryl, -O-aralkyl, -O-cycloalkyI-, 
O-acyl, F, CI, Br, I, CN, NC, SCN, OCN, NCO, N0 2 , NH 2 , N 3 , NH-acyl, NH-alkyl, N- 
dialkyl, NH-alkenyl, NH-alkynyl, NH-aryl, NH-aralkyl, NH-cycloalkyl, SH, S-alkyl, S- 
alkenyl, S-alkynyl, S-aryl, S-aralkyl, S-acyl, S-cycloalkyl, C0 2 -alkyl, CONH-alkyl, 
CON-dialkyl, CONH-alkenyl, CONH-alkynyl, CONH-aralkyl, CONH-cycloalkyl, 
CH 2 OH, CH 2 NH 2 , CH 2 NHCH 3 , CH 2 N(CH 3 ) 2 , CH 2 F, CH 2 C1, CH 2 N 3 , CH 2 CN, CH 2 CF 3 , 
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CF 3 , CF2CF3, CH 2 C0 2 R, (CH 2 ) m COOH, (CH 2 ) m COOR, (CH 2 ) m CONH 2 , (CH 2 ) m CONR 2 , 

(CH 2 ) m CONHR, an optionally substituted 3-7 membered carbocyclic, and an optionally 

substituted 3-7 membered heterocyclic ring having O, S and/or N independently as a 

heteroatom taken alone or in combination; 

m is 0 or 1 ; 

R is H, alkyl or acyl; 

R 3 is selected from the group consisting of H; mono-, di-, and tri-phosphate or a 
stabilized phosphate prodrug; substituted or unsubstituted alkyl; acyl; a sulfonate ester; 
optionally substituted alkyl sulfonyl; optionally substituted arylsulfonyl; a lipid; an 
amino acid; a carbohydrate; a peptide; cholesterol; and a pharmaceutical^ acceptable 
leaving group which when administered in vivo is capable of providing a compound 
wherein R 3 is independently H, or mono-, di- or triphosphate; and 
Base is a non-natural base selected from the group of: 




wherein: 

each R', R", R"' and R"" is independently selected from the group consisting of 
H, OH, substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl, 
substituted or unsubstituted alkynyl, cycloalkyl, Br-vinyl, -O-alkyl, O-alkenyl, O- 
alkynyl, O-aryl, O-aralkyl, -O-acyl, O-cycloalkyl, NH 2 , NH-alkyl, N-dialkyl, 
NH-acyl, N-aryl, N-aralkyl, NH-cycloalkyl, SH, S-alkyl, S-acyl, S-aryl, S- 
cycloalkyl, S-aralkyI, F, CI, Br, I, CN, COOH, CONH 2 , C0 2 -alkyl, CONH-alkyl, 
CON-dialkyl, OH, CF 3 , CH 2 OH, (CH 2 ) m OH, (CH 2 ) m NH 2 , (CH 2 ) m COOH, 
(CH 2 ) m CN, (CH 2 ) m N0 2 and (CH 2 ) m CONH 2 ; 
m is 0 or 1 ; 
Wis C-R" orN; 
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T and V independently are CH or N; 

Q is CH, -CC1, -CBr, -CF, -CI, -CCN, -C-COOH, -C-CONH 2 , or N; 
Qi and Q2 independently are N or C-R""; and 
Q3, Q4, Qs and Q6 independently are N or CH; 

with the proviso that in bases (g) and (i), R\ R"" are not H, OH, or NH 2 ; and Q, 
T, V, Q 2 , Qs and Q 6 are not N. 

In one embodiment, the amino acid residue is of the formula 
CtOXXR 1 1 )(R 12 )(NR 13 R 14 ), wherein: 

R 11 is the side chain of an amino acid and wherein, as in proline, R 11 can optionally be 
attached to R 13 to form a ring structure; or alternatively, R 11 is an alkyl, aryl, heteroaryl or 
heterocyclic moiety; 

R 12 is hydrogen, alkyl (including lower alkyl) or aryl; and 

R 13 and R 14 are independently hydrogen, acyl (including an acyl derivative attached to R 11 ) 
or alkyl (including but not limited to methyl, ethyl, propyl, and cyclopropyl). 

In another preferred embodiment, at least one ofR 2 andR 3 is an amino acid residue, 
and is preferably L-valinyl. 

The P-D- and p-L-nucleosides of this invention may inhibit Flaviviridae polymerase 
activity. Nucleosides can be screened for their ability to inhibit Flaviviridae polymerase 
activity in vitro according to screening methods set forth more particularly herein. One can 
readily determine the spectrum of activity by evaluating the compound in the assays 
described herein or with another confirmatory assay. 

In one embodiment the efficacy of the znti-Flaviviridae compound is measured 
according to the concentration of compound necessary to reduce the plaque number of the 
virus in vitro, according to methods set forth more particularly herein, by 50% (i.e. the 
compound's EC50). In preferred embodiments the parent of the prodrug compound exhibits 
an EC50 of less than 25, 15, 10, 5, or 1 micromolar. In preferred embodiments the 
compound exhibits an EC50 of less than 15 or 10 micromolar, when measured according to 
the polymerase assay described in Ferrari et al, Jnl ofVir., 73:1649-1654, 1999; Ishii et al, 
Hepatology, 29:1227-1235,1999; Lohmann et al, Jnl of Bio. Chem., 274:10807-10815, 
1999; or Yamashita <?/ a/, Jnl of Bio. Chem., 273:15479-15486, 1998. 

In another embodiment, combination and/or alternation therapy are provided. In 
combination therapy, an effective dosage of two or more agents are administered together, 
whereas during alternation therapy an effective dosage of each agent is administered 
serially. The dosages will depend on absorption, inactivation, and excretion rates of the 
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drug as well as other factors known to those of skill in the art. It is to be noted that dosage 
values will also vary with the severity of the condition to be alleviated. It is to be further 
understood that for any particular subject, specific dosage regimens and schedules should be 
adjusted over time according to the individual need and the professional judgment of the 
person administering or supervising the administration of the compositions. 

The invention provides combinations of at least two of the herein described 
prodrugs. The invention further provides at least one of the described 2' and 3'-prodrugs in 
combination or alternation with a second nucleoside that exhibits activity against a 
Flaviviridae, including but not limited to a parent drug of any of the prodrugs defined 
herein, i.e. p-D-2',6-dimethyl-cytidine, p-D-2\6-dimethyl-thymidine, p-D-2',8-dimethyl- 
adenosine, p-D-2\8-dimethyl-guanosine, p-D-2',6-dimethyl-5-fluorocytidine and/or p-D- 
2',6-dimethyl-uridine. Alternatively, the 2' or 3 '-prodrugs can be administered in 
combination or alternation with other ant\-Flaviviridae agent exhibits an EC 5 o of less than 
10 or 15 micromolar, or their prodrugs or pharmaceutically acceptable salts. 

Nonlimiting examples of antiviral agents that can be used in combination with the 
compounds disclosed herein include: 1) an interferon and/or ribavirin; (2) Substrate-based 
NS3 protease inhibitors;. (3) Non-substrate-based inhibitors; (4) Thiazolidine derivatives; 
(5) Thiazolidines and benzanilides; (6) A phenan-threnequinone; (7) NS3 inhibitors; (8) 
HCV helicase inhibitors; (9) polymerase inhibitors, including RNA-dependent RNA- 
polymerase inhibitors; (10) Antisense oligodeoxynucleotides; (11) Inhibitors of IRES- 
dependent translation; (12) Nuclease-resistant ribozymes; and (13) other compounds that 
exhibit activity against a flaviviridae. The invention further includes administering the 
prodrug in combination or alternation with an immune modulator or other pharmaceutically 
active modifer of viral replication, including a biological material such as a protein, peptide, 
oligonucleotide, or gamma globulin, including but not limited to interfereon, interleukin, or 
an antisense oligonucleotides to genes which express or regulate Flaviviridae replication. 

The invention further includes administering the prodrug in combination or 
alternation with an immune modulator or other pharmaceutically active modifer of viral 
replication, including a biological material such as a protein, peptide, oligonucleotide, or 
gamma globulin, including but not limited to interfereon, interleukin, or an antisense 
oligonucleotides to genes which express or regulate Flaviviridae replication. 

In particular, the present invention provides the following: 
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(a) a compound of Formula (XIII) - (XXIII), or its pharmaceutical^ acceptable salt or 
prodrug thereof; 

(b) pharmaceutical compositions comprising a compound of Formula (XIII) - (XXIII), or 
its pharmaceutical^ acceptable salt or prodrug thereof, together with a 

5 pharmaceutical^ acceptable carrier or dileuent; 

(c) pharmaceutical compositions comprising a compound of Formula (XIII) - (XXIII), or 
its pharmaceutical^ acceptable salt or prodrug thereof, with one or more other 
effective antiviral agent, optionally with a pharmaceutical^ acceptable carrier or 
dileuent; 

10 (d) pharmaceutical compositions for the treatment of a Flaviviridae infection in a host 

comprising a compound of Formula (1) - (XXIII), or its pharmaceutical^ acceptable 
salt or prodrug thereof, together with a pharmaceutical ly acceptable carrier or dileuent; 

(e) pharmaceutical compositions for the treatment of a Flaviviridae infection in a host 
comprising a compound of Formula (I) - (XXIII), or its pharmaceutical^ acceptable 

15 salt or prodrug thereof, with one or more other effective antiviral agent, optionally 

with a pharmaceutical^ acceptable carrier or dileuent; 

(f) methods for the treatment of a Flaviviridae infection in a host comprising a compound 
of Formula (I) - (XXIII), or its pharmaceutical^ acceptable salt or prodrug thereof, 
optionally with a pharmaceutical ly acceptable carrier or dileuent; 

20 (g) methods for the treatment of a Flaviviridae infection in a host comprising a compound 

of Formula (I) - (XXIII), or its pharmaceutical^ acceptable salt or prodrug thereof, 
with one or more other effective antiviral agent, optionally with a pharmaceutical ly 
acceptable carrier or dileuent; 

(h) uses for a compound of Formula (I) - (XXIII), or its pharmaceutical^ acceptable salt 
25 or prodrug thereof, optionally with a pharmaceutical^ acceptable carrier or dileuent, 

for the treatment of a Flaviviridae infection in a host; 

(i) uses for a compound of Formula (I) - (XXIII), or its pharmaceutical^ acceptable salt 
or prodrug thereof, with one or more other effective antiviral agent, optionally with a 
pharmaceutical ly acceptable carrier or dileuent, for the treatment of a Flaviviridae 

30 infection in a host; 

0) uses for a compound of Formula (I) - (XXIII), or its pharmaceutical^ acceptable salt 
or prodrug thereof, optionally with a pharmaceutical^ acceptable carrier or dileuent, in 
the manufacture of a medicament for the treatment of a Flaviviridae infection in a 
host; and 
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(k) uses for a compound of Formula (I) - (XXIII), or its pharmaceutical^ acceptable salt 
or prodrug thereof, with one or more other effective antiviral agent, optionally with a 
pharmaceutical^ acceptable carrier or dileuent, in the manufacture of a medicament 
for the treatment of a Flaviviridae infection in a host. 

In an alternative embodiment, the parent nucleoside compound of any of the T- or 3'- 
prodrugs (i.e., the nucleosides without the 2'- or 3'- cleavable moieties) are provided for the 
treatment of a Flaviviridae infection and in particular a hepatitis C infection. 

Brief Description of the figures 

Figure 1 provides the structure of various non-limiting examples of nucleosides of 
the present invention, as well as other known nucleosides, in particular FIAU and ribavirin. 

Figure 2 provides a non-limiting example of the steps involved in esterification of 
the T, 2', 3' or 4'-branched p-D or p-L nucleoside to obtain a 2'-prodrug. The same 
general procedure can be used to obtain the 3'-prodrug by selectively protecting the 2' and 
5'-hydroxyl groups or protecting the 2\ 3' and 5'-hydroxyl groups and selectively 
deprotecting the 3 ' -hy droxy 1 . 

Figure 3 provides a non-limiting example of the steps involved in esterification of 
the 1 2\ V or 4'-branched P-D or p-L nucleoside to obtain a 3'-prodrug. 

Figure 4 provides a non-limiting example of the steps involved in esterification of 
the 1 2\ 3' or 4'-branched P-D or P-L nucleoside to obtain a 2',3'-prodrug. 

Detailed Description of the Invention 
The invention as disclosed herein is a compound, a method and composition for the 
treatment of a Flaviviridae infection in humans and other host animals. The method 
includes the administration of an effective axitx-Flaviviridae treatment amount of a 2' and/or 
3'-prodrug of a 1', 2', 3' or 4'-branched P-D or p-L nucleoside as described herein or a 
pharmaceutical ly acceptable salt, derivative or prodrug thereof, optionally in a 
pharmaceutically acceptable carrier. The compounds of this invention either possesses 
antiviral (i.e., anti-HCV) activity, or are metabolized to a compound that exhibits such 
activity. HCV is a member of the Flaviviridae family. HCV has been placed in a new 
monotypic genus, hepacivirus. Therefore, in one embodiment, the Flaviviridae is HCV. In 
an alternate embodiment, the Flaviviridae is a flavi virus or pest i virus. 
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The 2' and/or 3'-prodrugs of a 1', 2', 3' or 4'-branched p-D or P-L nucleoside are 
acyl derivates of a secondary or tertiary alcohol alpha to a secondary or tertiary carbon. 
Due to the steric hindrance of these prodrugs over the 5 '-prodrugs, an acyl derivative of a 
primary alcohol, these prodrugs differentially modulate the biological properties of the 
5 molecule in vivo. It has been discovered that the 2' and/or 3'-prodrugs of a \ \ 2\ V or 4'- 

branched P-D or p-L nucleoside can provide a drug with increased half-life and improved 
pharmacokinetic profile. 

The 2' or 3'-prodrug in a preferred embodiment is a cleavable acyl group, and most 
particularly, an amino acid moiety, prepared from any naturally occurring and synthetic a, p 

10 j or 5 amino acid, including but is not limited to, glycine, alanine, valine, leucine, 
isoleucine, methionine, phenylalanine, tryptophan, proline, serine, threonine, cysteine, 
tyrosine, asparagine, glutamine, aspartate, glutamate, lysine, arginine and histidine. In a 
preferred embodiment, the amino acid is in the L-configuration. Alternatively, the amino 
acid can be a derivative of alanyl, valinyl, leucinyl, isoleuccinyl, prolinyl, phenylalaninyl, 

15 tryptophanyl, methioninyl, glycinyl, serinyl, threoninyl, cysteinyl, tyrosinyl, asparaginyl, 
glutaminyl, aspartoyl, glutamyl, lysinyl, argininyl, histidinyl, P-alanyl, P-valinyl, p- 
leucinyl, P-isoleuccinyl, P-prolinyl, P-phenylalaninyl, p-tryptophanyl, P-methioninyl, p- 
glycinyl, p-serinyl, P-threoninyl, p-cysteinyl, p-tyrosinyl, P-asparaginyl, p-glutaminyl, P- 
aspartoyl, p-glutaroyl, p-lysinyl, P-argininyl or p-histidinyl. In one particular, embodiment, 

20 the moiety is a valine ester. On particularly preferred compound is the 3 '-valine ester of 

2',6-dimethyl-ribo-cytidine. 

The oral bio-availability of 1', 2', 3' or 4'-branched p-D or P-L nucleoside as the 
neutral base and the HC1 salt is low in rodents and non-human primates. It has been 
discovered that there is significant competition of \\ 2\ 3' or 4'-branched P-D or P-L 

25 nucleoside with other nucleosides or nucleoside analogs for absorption, or transport, from 

the gastrointestinal tract and competition of other nucleosides or nucleoside analogs for the 
absorption with 1', 2', 3' or 4'-branched p-D or P-L nucleoside. In order to improve oral 
bioavailability and reduce the potential for drug-drug interaction, 2' and 3'-prodrugs of l\ 
2\ 3' or 4'-branched p-D or P-L nucleoside were obtained with higher oral bioavailability 

30 than the parent molecule and a reduced effect on the bioavailability of other nucleosides or 
nucleoside analogs used in combination. 

The 2', 3', and/or 5'-mono, di or trivaline ester of a 1', 2', 3' or 4'-branched p-D or 
P-L nucleoside have higher oral bioavailability than the parent 1\ 2', 3' or 4'-branched P-D 
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or P-L nucleoside and reduced interaction with other nucleosides or nucleoside analogs 
when used in combination as compared to 1 2\ 3' or 4'-branched P-D or P-L nucleoside. 

The 2', 3\ and/or 5-mono, di or trivaline ester of a 1\ 2\ 3' or 4'-branched p-D or 
P-L nucleoside can be converted to the parent 1\ 2\ 3' or 4'-branched p-D or p-L 
nucleoside through de-esterification in the gastrointestinal mucosa, blood or liver. The 2', 
3 1 , and/or 5'-mono, di or trivaline ester of a 1\ 2', 3' or 4'-branched p-D or P-L nucleoside 
can be actively transported from the gastrointestinal lumen after oral delivery into the 
bloodstream by an amino acid transporter function in the mucosa of the gastrointestinal 
tract. This accounts for the increase in oral bioavailability compared to the parent \ \ 2\ 3' 
or 4'-branched P-D or P-L nucleoside that is transported primarily by a nucleoside 
transporter function. There is also reduced competition for uptake of the 2\ 3', and/or 5'- 
mono, di or trivaline ester of 1\ 2\ 3' or 4'-branched p-D or p-L nucleoside with other 
nucleosides or nucleoside analogs that are transported by the nucleoside transporter function 
and not the amino acid transporter function. As partial de-esterification of the di or trivaline 
ester of T, 2\ 3' or 4'-branched P-D or P-L nucleoside occurs prior to complete absorption, 
the mono or divaline ester continues to be absorbed using the amino acid transporter 
function. Therefore, the desired outcome of better absorption, or bioavailability, and 
reduced competition with other nucleosides or nucleoside analogs for uptake into the 
bloodstream can be maintained. 

In summary, the present invention includes the following features: 

(a) a 2' and/or 3'-prodrug of a 1\ 2\ 3' or 4'-branched p-D or p-L nucleoside, as 
described herein, and pharmaceutically acceptable salts and compositions thereof; 

(b) a 2' and/or 3'-prodrug of a 1\ 2\ 3' or 4'-branched p-D or p-L nucleoside as 
described herein, and pharmaceutically acceptable salts and compositions thereof for 
use in the treatment and/or prophylaxis of a Flaviviridae infection, especially in 
individuals diagnosed as having a Flaviviridae infection or being at risk of 
becoming infected by hepatitis C; 

(c) a 2' and/or 3'-prodrug of a 1\ 2', 3' or 4'-branched p-D or P-L nucleoside, or their 
pharmaceutically acceptable salts and compositions as described herein substantially 
in the absence of the opposite enantiomers of the described nucleoside, or 
substantially isolated from other chemical entities; 

(d) processes for the preparation of a T and/or 3'-prodrug of a \ \ 2\ 3' or 4'-branched 
P-D or P-L nucleoside, as described in more detail below; 
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pharmaceutical formulations comprising a 2' and/or 3'-prodrug of a 1 \ 2\ 3' or 4'- 
branched P-D or P-L nucleoside or a pharmaceutically acceptable salt thereof 
together with a pharmaceutical^ acceptable carrier or diluent; 
pharmaceutical formulations comprising a 2' and/or 3 '-prodrug of a 1', 2\ 3' or 4'- 
branched P-D or P-L nucleoside or a pharmaceutical ly acceptable salt thereof 
together with one or more other effective anti-HCV agents, optionally in a 
pharmaceutical^ acceptable carrier or diluent; 

pharmaceutical formulations comprising a 2' and/or 3'-prodrug of a 1\ 2\ 3' or 4'- 
branched P-D or P-L nucleoside or a pharmaceutical ly acceptable salt thereof 
together with the parent of a different a 1\ 2\ 3' or 4 '-branched p-D or P-L 
nucleoside, optionally in a pharmaceutically acceptable carrier or diluent; 
a method for the treatment and/or prophylaxis of a host infected with Flaviviridae 
that includes the administration of an effective amount of a 2' and/or 3 '-prodrug of a 
I', 2\ 3' or 4'-branched p-D or p-L nucleoside, its pharmaceutically acceptable salt 
or composition; 

a method for the treatment and/or prophylaxis of a host infected with Flaviviridae 
that includes the administration of an effective amount of a 2' and/or 3'-prodrug of a 
1', 2', 3' or 4'-branched p-D or P-L nucleoside, its pharmaceutically acceptable salt 
or composition in combination and/or alternation with one or more effective anti- 
HCV agent; 

a method for the treatment and/or prophylaxis of a host infected with Flaviviridae 
that includes the administration of an effective amount of a 2' and/or 3'-prodrug of a 
T, 2', 3' or 4'-branched p-D or p-L nucleoside, or its pharmaceutically acceptable 
salt or composition with the parent of a different a 1 ', 2', 3' or 4'-branched P-D or p- 
L nucleoside; 

a method for the treatment and/or prophylaxis of a host infected with Flaviviridae 
that includes the administration of an effective amount of a 2' and/or 3 '-prodrug of a 
p-D-2'-methyl-cytidine, or its pharmaceutically acceptable salt or composition 
thereof; 

a method for the treatment and/or prophylaxis of a host infected with Flaviviridae 
that includes the administration of an effective amount of the 2'-valyl or acetyl ester 
of p-D-2'-methyl-cytidine, or its pharmaceutically acceptable salt or composition 
thereof; 
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use of a T and/or 3'-prodrug of a \\ 2\ 3' or 4'-branched P-D or p-L nucleoside, 
and pharmaceutical^ acceptable salts and compositions thereof for the treatment 
and/or prophylaxis of a Flaviviridae infection in a host; 

use of a 2' and/or 3'-prodrug of a \\ 2', 3' or 4'-branched p-D or P-L nucleoside, its 
pharmaceutically acceptable salt or composition in combination and/or alternation 
with one or more effective anti-HCV agent for the treatment and/or prophylaxis of a 
Flaviviridae infection in a host; 

use of a T and/or 3'-prodrug of a \ \ 2\ 3' or 4'-branched p-D or p-L nucleoside, or 
its pharmaceutical ly acceptable salt or composition with the parent of a different a 
r, 2', 3' or 4'-branched P-D or P-L nucleoside for the treatment and/or prophylaxis 
of a Flaviviridae infection in a host; 

use of a T and/or 3'-prodrug of a P-D-2'-methyl-cytidine, or its pharmaceutically 
acceptable salt or composition thereof for the treatment and/or prophylaxis of a 
Flaviviridae infection in a host; 

use of the 3'-valyl or acetyl ester of p-D-2'-methyl-cytidine, or its pharmaceutically 
acceptable salt or composition thereof for the treatment and/or prophylaxis of a 
Flaviviridae infection in a host; 

use of a T and/or 3'-prodrug of a 1 ? , 2\ 3' or 4'-branched P-D or P-L nucleoside, 

and pharmaceutically acceptable salts and compositions thereof in the manufacture 

of a medicament for treatment and/or prophylaxis of a Flaviviridae infection; 

use of a 2' and/or 3 '-prodrug of a \ \ 2\ 3' or 4'-branched P-D or p-L nucleoside, its 

pharmaceutically acceptable salt or composition in combination and/or alternation 

with one or more effective anti-HCV agent in the manufacture of a medicament for 

the treatment and/or prophylaxis of a Flaviviridae infection in a host; 

use of a T and/or 3'-prodrug of a 1', 2\ 3' or 4'-branched P-D or P-L nucleoside, or 

its pharmaceutically acceptable salt or composition with the parent of a different a 

1', 2\ 3' or 4'-branched P-D or p-L nucleoside in the manufacture of a medicament 

for the treatment and/or prophylaxis of a Flaviviridae infection in a host; 

use of a 2' and/or 3'-prodrug of a p-D-2'-methyl-cytidine, or its pharmaceutically 

acceptable salt or composition thereof in the manufacture of a medicament for the 

treatment and/or prophylaxis of a Flaviviridae infection in a host; and 

use of the 2'-valyl or acetyl ester of P-D-2 5 -methyl-cytidine, or its pharmaceutically 

acceptable salt or composition thereof in the manufacture of a medicament for the 

treatment and/or prophylaxis of a Flaviviridae infection in a host. 
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Flaviviridae included within the scope of this invention are discussed generally in 
Fields Virology, Editors: Fields, B. N., Knipe, D. M., and Howley, P. M., Lippincott-Raven 
Publishers, Philadelphia, PA, Chapter 31, 1996. In a particular embodiment of the 
invention, the Flaviviridae is HCV. In an alternate embodiment of the invention, the 

5 Flaviviridae is a flavivirus or pestivirus. Specific flaviviruses include, without limitation: 

Absettarov, Alfuy, Apoi, Aroa, Bagaza, Banzi, Bouboui, Bussuquara, Cacipacore, Carey 
Island, Dakar bat, Dengue 1, Dengue 2, Dengue 3, Dengue 4, Edge Hill, Entebbe bat, 
Gadgets Gully, Hanzalova, Hypr, Uheus, Israel turkey meningoencephalitis, Japanese 
encephalitis, Jugra, Jutiapa, Kadam, Karshi, Kedougou, Kokobera, Koutango, Kumlinge, 

10 Kunjin, Kyasanur Forest disease, Langat, Louping ill, Meaban, Modoc, Montana myotis 

leukoencephalitis, Murray valley encephalitis, Naranjal, Negishi, Ntaya, Omsk hemorrhagic 
fever, Phnom-Penh bat, Powassan, Rio Bravo, Rocio, Royal Farm, Russian spring-summer 
encephalitis, Saboya, St. Louis encephalitis, Sal Vieja, San Perlita, Saumarez Reef, Sepik, 
Sokuluk, Spondweni, Stratford, Tembusu, Tyuleniy, Uganda S, Usutu, Wesselsbron, West 

15 Nile, Yaounde, Yellow fever, and Zika. 

Pestiviruses included within the scope of this invention are discussed generally in 
Fields Virology, Editors: Fields, B. N., Knipe, D. M., and Howley, P. M., Lippincott-Raven 
Publishers, Philadelphia, PA, Chapter 33, 1996. Specific pestiviruses include, without 
limitation: bovine viral diarrhea virus ("BVDV"), classical swine fever virus ("CSFV," also 

20 called hog cholera virus), and border disease virus ("BDV"). 

/. Active Compounds 

In a first principal embodiment, a compound of Formula (I), or a pharmaceutically 
acceptable salt or prodrug, or a stereoisomer^, tautomeric or polymorphic form thereof, is 
provided, as well as a method for the treatment of a host infected with a Flaviviridae 

25 comprising administering an effective treatment amount of compound of Formula (I): 



Y' 




(I) 
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or a pharmaceutical^ acceptable salt or prodrug, or a stereoisomer^, tautomeric or 
polymorphic form thereof, wherein: 

R 1 , R 2 and R 3 are independently H, phosphate (including mono-, di- or triphosphate and a 
stabilized phosphate); straight chained, branched or cyclic alkyl (including lower alkyl); 
acyl (including lower acyl); CO-alkyl, CO-aryl, CO-alkoxyalkyl, CO-aryloxyalkyl, CO- 
substituted aryl, sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; alkylsulfonyl, 
arylsulfonyl, aralkylsulfonyl, a lipid, including a phospholipid; an amino acid; and amino 
acid residue, a carbohydrate; a peptide; cholesterol; or other pharmaceutically acceptable 
leaving group which when administered in vivo is capable of providing a compound 
wherein R 1 , R 2 and/or R 3 is independently H or phosphate (including mono-, di- or 
triphosphate); wherein in one embodiment R 2 and/or R 3 is not phosphate (including mono-, 
di- or triphosphate or a stabilized phosphate prodrug); 
wherein at least one of R 2 and R 3 is not hydrogen; 

Y 1 is hydrogen, bromo, chloro, fluoro, iodo, CN, OH, OR 4 , NH 2 , NHR 4 , NR 4 R 5 , SH or SR 4 ; 
X 1 is a straight chained, branched or cyclic optionally substituted alkyl, CH 3 , CF 3 , C(Y 3 ) 3 , 
2-Br-ethyl, CH 2 F, CH 2 C1, CH 2 CF 3 , CF 2 CF 3 , G(Y 3 ) 2 C(Y 3 ) 3 , CH 2 OH, optionally substituted 
alkenyl, optionally substituted alkynyl, COOH, COOR 4 , COO-alkyl, COO-aryl, CO- 
Oalkoxyalkyl, CONH 2 , CONHR 4 , CON(R 4 ) 2 , chloro, bromo, fluoro, iodo, CN, N 3 , OH, 
OR 4 , NH 2 , NHR 4 , NR 4 R 5 , SH or SR 5 ; 

X 2 is H, straight chained, branched or cyclic optionally substituted alkyl, CH 3 , CF 3 , C(Y 3 ) 3 , 
2-Br-ethyl, CH 2 F, CH 2 C1, CH 2 CF 3 , CF 2 CF 3 , C(Y 3 ) 2 C(Y 3 ) 3 , CH 2 OH, optionally substituted 
alkenyl, optionally substituted alkynyl, COOH, COOR 4 , COO-alkyl, COO-aryl, CO- 
Oalkoxyalkyl, CONH 2 , CONHR 4 , CON(R 4 ) 2 , chloro, bromo, fluoro, iodo, CN, N 3 , OH, 
OR 4 , NH 2 , NHR 4 , NR 4 R 5 , SH or SR 5 ; and 
wherein each Y 3 is independently H, F, CI, Br or I; 

each R 4 and R 5 is independently hydrogen, acyl (including lower acyl), alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl), lower alkyl, alkenyl, alkynyl or 
cycloalkyl. 

In a preferred subembodiment, a compound of Formula (I) or a pharmaceutically 
acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic form thereof, is 
provided, as well as a method for the treatment of a host infected with a Flaviviridae 
comprising administering an effective treatment amount of compound of Formula (I) or a 
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pharmaceutical ly acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 

form thereof, wherein: 

R 1 is H or phosphate (preferably H); 

R 2 and R 3 are independently H, phosphate, acyl or an amino acid residue, wherein at least 



X 1 isCH 3 , CF 3 orCH 2 CH 3 ; 
X 2 isHor NH 2 ; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, NH2 or OH. 

In a second principal embodiment, a compound of Formula (II) or a 
pharmaceutical^ acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof, is provided, as well as a method for the treatment of a host infected with a 
Flaviviridae comprising administering an effective treatment amount of compound of 
Formula (II): 



or a pharmaceutical^ acceptable salt or prodrug, or a stereoisomeric, tautomeric or 

polymorphic form thereof, wherein: 

R 1 , R 2 , R 3 , R 4 , R 5 , Y 1 , Y 3 , X 1 and X 2 are as defined above. 

In a preferred subembodiment, a compound of Formula (II), or a pharmaceutical ly 
acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic form thereof, is 
provided, as well as a method for the treatment of a host infected with a Flaviviridae 
comprising administering an effective treatment amount of compound of Formula (II) or a 
pharmaceutical^ acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof, wherein: 
R 1 is H or phosphate (preferably H); 

R 2 and R 3 are independently H, phosphate, acyl or an amino acid residue, wherein at least 
one of R 2 and R 3 is acyl or an amino acid residue; 
X 1 is CH 3 , CF 3 orCH 2 CH 3 ; 



one of R 2 and R 3 is acyl or an amino acid residue; 




r'o, 




(ii) 
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15 



X 2 is H, F, CI, Br, 1 or CH 3 ; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, NH2 or OH. 

In a third principal embodiment, a compound of Formula (III), (IV) or (V) or a 
pharmaceutical^ acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof, is provided, as well as a method for the treatment of a host infected with a 
Flaviviridae comprising administering an effective treatment amount of compound of 
Formula (III), (IV), or (V): 

Base Base 

r'o 






OR z R' R 2 0 R 7 

(III) (IV) (V) 

or a pharmaceutical^ acceptable salt or prodrug, or a stereoisomeric, tautomeric or 
polymorphic form thereof, wherein : 
R 1 , R 2 , R 3 , R 4 , R 5 , Y, Y 1 and X 2 are as defined above; 
Base is selected from the group consisting of : 
Y 
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x 

HN NH 




I 

(BAE) (BAF) 

each W 1 , W 2 , W 3 and W 4 is independently N, CH, CF, CI, CBr, CC1, CCN, CCH 3 , CCF 3 , 
CCH2CH3, CC(0)NH 2 , CC(0)NHR 4 , CC(0)N(R 4 ) 2 , CC(0)OH, CC(0)OR 4 or CX 3 ; 

5 each W* is independently O, S, NH or NR 4 ; 

wherein for Base (B), W 4 cannot be CH if W 1 , W 2 and W 3 are N; 
wherein for Base (E), (F), (K), (L), (W) and (X), W 4 cannot be CH if W 1 is N; 
X is O, S, S0 2 , CH 2 , CH 2 OH, CHF, CF 2 , C(Y 3 ) 2 , CHCN, C(CN) 2 , CHR 4 or C(R 4 ) 2 ; 
X* is CH, CF, CY 3 or CR 4 ; 

10 each X 3 is independently a straight chained, branched or cyclic optionally substituted alkyl 
(including lower alkyl), CH 3 , CH 2 CN, CH 2 N 3 , CH 2 NH 2 , CH 2 NHCH 3 , CH 2 N(CH 3 ) 2 , 
CH 2 OH, halogenated alkyl (including haiogenated lower alkyl), CF 3 , C(Y 3 ) 3 , 2-Br-ethyl, 
CH 2 F, CH 2 C1, CH 2 CF 3 , CF 2 CF 3 , C(Y 3 ) 2 C(Y 3 ) 3 , optionally substituted alkenyl, haloalkenyl, 
Br-vinyl, optionally substituted alkynyl, haloalkynyl, N 3 , CN, -C(0)OH, -C(0)OR 4 , 

15 -C(0)0(lower alkyl), -C(0)NH 2 , -C(0)NHR 4 , -C(0)NH(lower alkyl), -C(0)N(R 4 ) 2 , 
-C(0)N(lower alkyl) 2 , OH, OR 4 , -O(acyl), -0(lower acyl), -0(alkyl), -0(lower alkyl), 
-O(alkenyl), -O(alkynyl), -O(aralkyl), -O(cycloalkyl), -S(acyl), -S(lower acyl), -S(R 4 ), 
-S(lower alkyl), -S(alkenyl), -S(alkynyl), -S(aralkyl), -S(cycloalkyl), chloro, bromo, fluoro, 
iodo, NH 2 , -NH(Iower alkyl), -NHR 4 , -NR 4 R 5 , -NH(acyl), -N(lower alkyl) 2 , -NH(alkenyl), 

20 -NH(alkynyl), -NH(aralkyl), -NH(cycloalkyl), -N(acyl) 2 ; 
each Y 2 is independently O, S, NH or NR 4 ; 
each Y 3 is independently H, F, CI, Br or I; 

each R 6 is independently an optionally substituted alkyl (including lower alkyl), CH 3 , 
CH 2 CN, CH 2 N 3 , CH 2 NH 2 , CH 2 NHCH 3 , CH 2 N(CH 3 ) 2 , CH 2 OH, halogenated alkyl 
25 (including halogenated lower alkyl), CF 3 , C(Y 3 ) 3 , 2-Br-ethyl, CH 2 F, CH 2 C1, CH 2 CF 3 , 

CF 2 CF 3 , C(Y 3 ) 2 C(Y 3 ) 3 , optionally substituted alkenyl, haloalkenyl, Br-vinyl, optionally 
substituted alkynyl, haloalkynyl, -CH 2 C(0)OH, -CH 2 C(0)OR 4 , -CH 2 C(0)0(lower alkyl), 
-CH 2 C(0)NH 2 , -CH 2 C(0)NHR 4 , -CH 2 C(0)NH(lower alkyl), -CH 2 C(0)N(R 4 ) 2 , 
-CH 2 C(0)N(lower alkyl) 2 , -(CH 2 ) m C(0)OH, -(CH 2 ) m C(0)OR 4 , -(CH 2 ) m C(0)0(lower 
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alkyl), -(CH 2 ) m C(0)NH 2 , -(CH 2 ) m C(0)NHR 4 , -(CH 2 ) m C(0)NH(lower alkyl), 
-(CH 2 ) m C(0)N(R 4 ) 2 , -(CH 2 ) m C(0)N(lower alkyl) 2 , -C(0)OH, -C(0)OR 4 , -C(0)0(lower 
alkyl), -C(0)NH 2 , -C(0)NHR 4 , -C(0)NH(lower alkyl), -C(0)N(R 4 ) 2 , -C(0)N(lower alkyl) 2 
or cyano; 

each R 7 is independently OH, OR 2 , optionally substituted alkyl (including lower alkyl), 
CH 3 , CH 2 CN, CH 2 N 3 , CH 2 NH 2 , CH 2 NHCH 3 , CH 2 N(CH 3 ) 2 , CH 2 OH, halogenated alkyl 
(including halogenated lower alkyl), CF 3 , C(Y 3 ) 3 , 2-Br-ethyl, CH 2 F, CH 2 C1, CH 2 CF 3 , 
CF 2 CF 3 , C(Y 3 ) 2 C(Y 3 ) 3 , optionally substituted alkenyl, haloalkenyl, Br-vinyl, optionally 
substituted alkynyl, haloalkynyl, optionally substituted carbocycle (preferably a 3-7 
membered carbocyclic ring), optionally substituted heterocycle (preferably a 3-7 membered 
heterocyclic ring having one or more O, S and/or N), optionally substituted heteroaryl 
(preferably a 3-7 membered heteroaromatic ring having one or more O, S and/or N), 
-CH 2 C(0)OH, -CH 2 C(0)OR 4 , -CH 2 C(0)0(lower alkyl), -CH 2 C(0)SH, -CH 2 C(0)SR 4 , 
-CH 2 C(0)S(lower alkyl), -CH 2 C(0)NH 2 , -CH 2 C(0)NHR 4 , -CH 2 C(0)NH(lower alkyl), 
-CH 2 C(0)N(R 4 ) 2 , -CH 2 C(0)N(lower alkyl) 2 , -(CH 2 ) m C(0)OH, -(CH 2 ) m C(0)OR 4 , 
-(CH 2 ) m C(0)0(lower alkyl), -(CH 2 ) m C(0)SH, -(CH 2 ) m C(0)SR 4 , -(CH 2 ) m C(0)S(lower 
alkyl), -(CH 2 ) m C(0)NH 2 , -(CH 2 ) m C(0)NHR 4 , -(CH 2 ) m C(0)NH(lower alkyl), 
-(CH 2 ) m C(0)N(R 4 ) 2 , -(CH 2 ) m C(0)N(lower alkyl) 2 , -C(0)OH, -C(0)OR 4 , -C(0)0(lower 
alkyl), -C(0)SH, -C(0)SR 4 , -C(0)S(lower alkyl), -C(0)NH 2 , -C(0)NHR 4 , -C(0)NH(lower 
alkyl), -C(0)N(R 4 ) 2 , -C(0)N(lower alkyl) 2 , -O(acyl), -0(lower acyl), -0(R 4 ), -O(alkyl), 
-0(lower alkyl), -O(alkenyl), -O(alkynyl), -O(aralkyl), -O(cycloalkyl), -S(acyl), -S(lower. 
acyl), -S(R 4 ), -S(Iower alkyl), -S(alkenyl), -S(alkynyl), -S(aralkyl), -S(cycloalkyl), N0 2 , 
NH 2 , -NH(lower alkyl), -NHR 4 , -NR 4 R 5 , -NH(acyl), -N(lower alkyl) 2 , -NH(alkenyl), 
-NH(alkynyl), -NH(aralky1), -NH(cycloalkyl), -N(acyl) 2 , azido, cyano, SCN, OCN, NCO or 
halo (fluoro, chloro, bromo, iodo); 

alternatively, R 6 and R 7 can come together to form a spiro compound selected from the 
group consisting of optionally substituted carbocycle (preferably a 3-7 membered 
carbocyclic ring) or optionally substituted heterocycle (preferably a 3-7 membered 
heterocyclic ring having one or more O, S and/or N); and 
each m is independently 0, 1 or 2. 

In a first subembodiment, the compound of Formula (III), (IV) or (V), or a 
pharmaceutical ly acceptable salt or prodrug, or a stereoisomer^, tautomeric or polymorphic 
form thereof, or the method for the treatment of a host infected with a Flaviviridae 
comprising administering an effective treatment amount of compound of Formula (III), 
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(IV), or (V) or a pharmaceutical ly acceptable salt or prodrug, or a stereoisomeric, 
tautomeric or polymorphic form thereof, is provided, wherein: 
R 1 is H or phosphate (preferably H); 

R 2 and R 3 are independently H, phosphate, acyl or an amino acid residue, wherein at least 
5 one of R 2 and R 3 is acyl or an amino acid residue; 

W 4 is CX 3 ; 

X 3 is CH 3 , CF 3 or CH 2 CH 3 ; 

R 6 is alkyl; and 

X is O, S, S0 2 or CH 2 . 

10 In a second subembodiment, the compound of Formula (III), (IV) or (V), or a 

pharmaceutical ly acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof, or the method for the treatment of a host infected with a Flaviviridae 
comprising administering an effective treatment amount of compound of Formula (III), (IV) 
or (V), or a pharmaceutical^ acceptable salt or prodrug, or a stereoisomeric, tautomeric or 

15 polymorphic form thereof, is provided,wherein: 

R 1 is H or phosphate (preferably H); 

R 2 and R 3 are independently H, phosphate, acyl or an amino acid residue, wherein at least 

one of R 2 and R 3 is an amino acid residue; 

W 4 is CX 3 ; 
20 X 3 is CH 3 , CF 3 or CH 2 CH 3 ; 

R 6 is alkyl; and 

X is O, S, S0 2 or CH 2 . 

In a third subembodiment, the compound of Formula (III), (IV) or (V), or a 

pharmaceutical ly acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
25 form thereof, or the method for the treatment of a host infected with a Flaviviridae 

comprising administering an effective treatment amount of compound of Formula (III), (IV) 

or (V), or a pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or 

polymorphic form thereof, is provided, wherein: 

R 1 is H or phosphate (preferably H); 
30 R 2 and R 3 are independently H, phosphate, acyl or an amino acid residue, wherein at least 

one of R 2 and R 3 is acyl or an amino acid residue; 

W 4 isCX 3 ; , 
X 3 is CH 3 , CF 3 or CH 2 CH 3 ; 
R 6 is alkyl; and 



XisO. 

In even more preferred subembodiment, the compound of Formula (IV(a)), or a 
pharmaceutical ly acceptable salt or prodrug, or a stereoisomer^, tautomeric or polymorphic 
form thereof, is provided, as well as the method for the treatment of a host infected with a 
5 Flaviviridae comprising administering an effective treatment amount of compound of 

Formula (IV(a)): 




(IV(a)) 

or a pharmaceutical ly acceptable salt or prodrug, or a stereoisomeric, tautomeric or 
10 polymorphic form thereof, wherein: 

Base is as defined herein; optionally substituted with an amine or cyclopropyl (e.g., 2- 
amino, 2,6-diamino or cyclopropyl guanosine); 
R 7 is halo (F, CI, Br or I), though preferably F; 

R 1 is H; phosphate (including monophosphate, diphosphate, triphosphate, or a stabilized 

15 phosphate prodrug); acyl (including lower acyl); alkyl (including lower alkyl); sulfonate 

ester including alkyl or arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein 
the phenyl group is optionally substituted with one or more substituents as described in the 
definition of aryl given herein; a lipid, including a phospholipid; an amino acid; a 
carbohydrate; a peptide; cholesterol; or other pharmaceutical^ acceptable leaving group 

20 which when administered in vivo is capable of providing a compound wherein R 1 or R 2 is 

independently H or phosphate. In one embodiment R 2 is not phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); and 
R 2 is phosphate (including monophosphate, diphosphate, triphosphate, or a stabilized 
phosphate prodrug); acyl (including lower acyl); alkyl (including lower alkyl); sulfonate 

25 ester including alkyl or arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein 

the phenyl group is optionally substituted with one or more substituents as described in the 
definition of aryl given herein; a lipid, including a phospholipid; an amino acid; a 
carbohydrate; a peptide; cholesterol; or other pharmaceutical ly acceptable leaving group 
which when administered in vivo is capable of providing a compound wherein R 1 or R 2 is 

30 independently H or phosphate. In one embodiment R 2 is not phosphate (including 

monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug). 
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In a fourth principal embodiment, a compound of Formula (VI) or (VII) or a 
pharmaceutical^ acceptable salt or prodrug, or a stereoisomer ic, tautomeric or polymorphic 
form thereof, is provided, as well as a method for the treatment of a host infected with a 
Flaviviridae comprising administering an effective treatment amount of compound of 
Formula (VI) or (VII): 



r'o 



Base 



Base 



s ? 



R° 



.X* 



? 



R y 



(VI) 



(VII) 



or a pharmaceutical ly acceptable salt or prodrug, or a stereoisomeric, tautomeric or 
polymorphic form thereof, is provided, wherein: 
10 Base, R, R 1 , R 4 , R 5 , R 6 , R 7 , Y, Y\ Y 2 , Y 3 , W*, W 1 , W 2 , W 3 , W 4 , X, X*, X 1 , X 2 , and X 3 are as 
defined above; 

wherein, in one embodiment, R 8 in Formula (VI) is -OH or -NH 2 only when X is carbon; 
and 

wherein; 

15 each R 8 and R 11 is independently hydrogen, an optionally substituted alkyl (including lower 
alkyl), CH 3 , CH 2 CN, CH 2 N 3 , CH 2 NH 2 , CH 2 NHCH 3 , CH 2 N(CH 3 ) 2 , CH 2 OH, halogenated 
alkyl (including halogenated lower alkyl), CF 3 , C(Y 3 ) 3 , 2-Br-ethyl, CH 2 F, CH 2 C1, CH 2 CF 3 , 
CF 2 CF 3 , C(Y 3 ) 2 C(Y 3 ) 3 , optionally substituted alkenyl, haloalkenyl, Br-vinyl, optionally 
substituted alkynyl, haloalkynyl, -CH 2 C(0)OH, -CH 2 C(0)OR 4 , -CH 2 C(0)0(lower alkyl), 

20 -CH 2 C(0)NH 2 , -CH 2 C(0)NHR 4 , -CH 2 C(0)NH(lower alkyl), -CH 2 C(0)N(R 4 ) 2 , 
-CH 2 C(0)N(lower alkyl) 2 , -(CH 2 ) m C(0)OH, -(CH 2 ) m C(0)OR 4 , -(CH 2 ) m C(0)0(lower 
alkyl), -(CH 2 ) m C(0)NH 2 , -(CH 2 ) m C(0)NHR 4 , -(CH 2 ) m C(0)NH(lower alkyl), 
-(CH 2 ) m C(0)N(R 4 ) 2 , -(CH 2 ) m C(0)N(lower alkyl) 2 , -C(0)OH, -C(0)OR 4 , -C(0)0(lower 
alkyl), -C(0)NH 2 , -C(0)NHR 4 , -C(0)NH(lower alkyl), -C(0)N(R 4 ) 2 , -C(0)N(lower alkyl) 2 , 

25 cyano, NH-acyl or N(acyl) 2 ; 

each R 9 and R 10 are independently hydrogen, OH, OR 2 , optionally substituted alkyl 
(including lower alkyl), CH 3 , CH 2 CN, CH 2 N 3 , CH 2 NH 2 , CH 2 NHCH 3 , CH 2 N(CH 3 ) 2 , 
CH 2 OH, halogenated alkyl (including halogenated lower alkyl), CF 3 , C(Y 3 ) 3 , 2-Br-ethyl, 
CH 2 F, CH 2 C1, CH 2 CF 3 , CF 2 CF 3 , C(Y 3 ) 2 C(Y 3 ) 3 , optionally substituted alkenyl, haloalkenyl, 

30 Br-vinyl, optionally substituted alkynyl, haloalkynyl, optionally substituted carbocycle 
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(preferably a 3-7 membered carbocyclic ring), optionally substituted heterocycle (preferably 
a 3-7 membered heterocyclic ring having one or more O, S and/or N), optionally substituted 
heteroaryl (preferably a 3-7 membered heteroaromatic ring having one or more O, S and/or 
N), -CH 2 C(0)OH, -CH 2 C(0)OR 4 , -CH 2 C(0)0(lower alkyl), -CH 2 C(0)SH, -CH 2 C(0)SR 4 , 
-CH 2 C(0)S(lower alkyl), -CH 2 C(0)NH 2 , -CH 2 C(0)NHR 4 , -CH 2 C(0)NH(lower alkyl), 
-CH 2 C(0)N(R 4 ) 2 , -CH 2 C(0)N(lower alkyl) 2 , -(CH 2 ) m C(0)OH, -(CH 2 ) m C(0)OR 4 , 
-(CH 2 ) m C(0)0(lower alkyl), -(CH 2 ) m C(0)SH, -(CH 2 ) m C(0)SR 4 , -(CH 2 ) m C(0)S(lower 
alkyl), -(CH 2 ) m C(0)NH 2 , -(CH 2 ) m C(0)NHR 4 , -(CH 2 ) m C(0)NH(lower alkyl), 
-(CH 2 ) m C(0)N(R 4 ) 2 , -(CH 2 ) m C(0)N(lower alkyl) 2 , -C(0)OH, -C(0)OR 4 , -C(0)0(lower 
alkyl), -C(0)SH, -C(0)SR 4 , -C(0)S(lower alkyl), -C(0)NH 2 , -C(0)NHR 4 , -C(0)NH(lower 
alkyl), -C(0)N(R 4 ) 2? -C(0)N(lower alkyl) 2 , -O(acyl), -0(lower acyl), -0(R 4 ), -O(alkyl), 
-0(lower alkyl), -O(alkenyl), -O(alkynyl), -O(aralkyl), -O(cycloalkyl), -S(acyl), -S(Iower 
acyl), -S(R 4 ), -S(lower alkyl), -S(alkenyl), -S(alkynyl), -S(aralkyl), -S(cycloalkyl), N0 2 , 
NH 2 , -NH(lower alkyl), -NHR 4 , -NR 4 R 5 , -NH(acyl), -N(lower alkyl) 2 , -NH(alkenyl), 
-NH(alkynyl), -NH(aralkyl), -NH(cycloalkyl), -N(acyl) 2 , azido, cyano, SCN, OCN, NCO or 
halo (fluoro, chloro, bromo, iodo); 
each m is independently 0, 1 or 2; and 

alternatively, R 6 and R 10 , R 7 and R 9 , R 8 and R 7 or R 9 and R 11 can come together to form a 
bridged compound selected from the group consisting of optionally substituted carbocycle 
(preferably a 3-7 membered carbocyclic ring) or optionally substituted heterocycle 
(preferably a 3-7 membered heterocyclic ring having one or more O, S and/or N); or 
alternatively, R 6 and R 7 or R 9 and R 10 can come together to form a spiro compound selected 
from the group consisting of optionally substituted carbocycle (preferably a 3-7 membered 
carbocyclic ring) or optionally substituted heterocycle (preferably a 3-7 membered 
heterocyclic ring having one or more O, S and/or N). 

In a particularly preferred embodiment, a compound of Formula (VI), or a 
pharmaceutical ly acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof, is provided, as well as a method for the treatment of a host infected with a 
Flaviviridae comprising administering an effective treatment amount of compound of 
Formula (VI) or a pharmaceutical^ acceptable salt or prodrug, or a stereoisomeric, 
tautomeric or polymorphic form thereof, in which: 
• X is O, S, SO or S0 2 ; and/or 
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each R is independently an optionally substituted lower alkyl, optionally substituted 
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, CH2OH, 
CH2NH2, CH2NHCH3, CH 2 N(CH 3 ) 2 , CH 2 F, CH 2 C1, CH 2 N 3 , CH 2 CN, CH 2 CF 3 , CF 3 , 
CF 2 CF 3 , CH2CO2R 4 , (CH 2 ) m COOH, (CH 2 ) m COOR 4 , (CH 2 ) m CONH 2 , (CH 2 ) m CON(R 4 ) 2 , 
or (CH 2 ) m CONHR 4 ; and/or 

each R 7 is independently -OH, optionally substituted lower alkyl, optionally substituted 
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, -O-alkyl, -O- 
alkenyl, -O-alkynyl, -O-aralkyl, -O-cycloalkyl-, O-acyl, F, CI, Br, I, CN, NC, SCN, 
OCN, NCO, NO2, NH 2 , N 3 , NH-acyl, NH-alkyl, N-dialkyl, NH-alkenyl, NH-alkynyl, 
NH-aralkyl, NH-cycloalkyl, SH, S-alkyl, S-alkenyl, S-alkynyl, S-aralkyl, S-acyl, S- 
cycloalkyl, C0 2 -alkyl, CONH-alkyl, CON-dialkyl, CONH-alkenyl, CONH-alkynyl, 
CONH-aralkyl, CONH-cycloalkyl, CH 2 OH, CH 2 NH 2 , CH 2 NHCH 3 , CH 2 N(CH 3 ) 2 , 
CH 2 F, CH 2 C1, CH 2 N 3 , CH 2 CN, CH 2 CF 3 , CF 3 , CF 2 CF 3 , CH 2 C0 2 R 4 , (CH 2 ) m COOH, 
(CH 2 ) m COOR 4 , (CH 2 ) m CONH2, (CH 2 ) m CON(R 4 ) 2 , (CH 2 ) m CONHR 4 , an optionally 
substituted 3-7 membered carbocyclic, and an optionally substituted 3-7 membered 
heterocyclic ring having O, S and/or N independently as a heteroatom taken alone or in 
combination; and/or 

each R 9 is independently hydrogen, optionally substituted lower alkyl, optionally 
substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, - 
OH, -O-alkyl, -O-alkenyl, -O-alkynyl, -O-aralkyl, -O-cycloalkyl-, O-acyl, F, CI, Br, I, 
CN, NC, SCN, OCN, NCO, N0 2 , NH 2 , N 3 , NH-acyl, NH-alkyl, N-dialkyl, NH-alkenyl, 
NH-alkynyl, NH-aralkyl, NH-cycloalkyl, SH, S-alkyl, S-alkenyl, S-alkynyl, S-aralkyl, 
S-acyl, S-cycloalkyl, C0 2 -alkyl, CONH-alkyl, CON-dialkyl, CONH-alkenyl, CONH- 
alkynyl, CONH-aralkyl, CONH-cycloalkyl, CH 2 OH, CH 2 NH 2 , CH 2 NHCH 3 , 
CH 2 N(CH 3 ) 2 , CH 2 F, CH2CI, CH 2 N 3 , CH 2 CN, CH 2 CF 3 , CF 3 , CF 2 CF 3 , CH 2 C0 2 R 4 , 
(CH 2 ) m COOH, (CH 2 ) m COOR 4 , (CH 2 ) m CONH 2 , (CH 2 ) m CON(R 4 )2, (CH 2 ) m CONHR 4 , an 
optionally substituted 3-7 membered carbocyclic, and an optionally substituted 3-7 
membered heterocyclic ring having O, S and/or N independently as a heteroatom taken 
alone or in combination; and/or 

each R 10 is independently hydrogen, an optionally substituted lower alkyl, optionally 
substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, 
CH 2 OH, CH2NH2, CH 2 NHCH 3 , CH 2 N(CH 3 ) 2 , CH 2 F, CH 2 C1, CH 2 N 3 , CH 2 CN, CH 2 CF 3 , 
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CF 3 , CF 2 CF 3 , CH 2 C0 2 R 4 , (CH 2 ) m C0OH, (CH 2 ) m COOR 4 , (CH 2 ) m CONH 2 , 
(CH 2 ) m CON(R 4 ) 2 , or (CH 2 ) m CONHR 4 ; and/or 

each R 8 and R 11 is independently H, CH 3 , CH 2 OH, CH 2 F, CH 2 N 3 , (CH 2 ) m COOH, 
(CH 2 ) m COOR 4 , (CH 2 ) m CONH 2 , (CH 2 ) m CON(R 4 ) 2 , (CH 2 ) m CONHR 4 and N-acyl; and/or 
each m is independently 0 or 1; and/or 



Base is selected from one of the following: 




(9) W 
R' 




wherein: 

each R', R", R'" and R"" is independently selected from the group consisting of 
H, OH, substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl, 
substituted or unsubstituted alkynyl, cycloalkyl, Br-vinyl, -O-alkyl, O-alkenyl, O- 
alkynyl, O-aryl, O-aralkyl, -O-acyl, O-cycloalkyl, NH 2 , NH-alkyl, N-dialkyl, 
NH-acyl, N-aryl, N-aralkyl, NH-cycloalkyl, SH, S-alkyl, S-acyl, S-aryl, S- 
cycloalkyl, S-aralkyl, F, CI, Br, I, CN, COOH, CONH 2 , C0 2 -alkyl, CONH-alkyl, 
CON-dialkyl, OH, CF 3 , CH 2 OH, (CH 2 ) m OH, (CH 2 ) m NH 2 , (CH 2 ) m COOH, 
(CH 2 ) m CN, (CH 2 ) m N0 2 and (CH 2 ) m CONH 2 ; 
Wis C-R"orN; 

T and V independently are CH or N; 

Q is CH, -CCI, -CBr, -CF, -CI, -CCN, -C-COOH, -C-CONH 2 , or N; 

Qi and Q 2 independently are N or C-R; 

wherein R is H, alkyl or acyl; 

Q3, Q4, Q5 and Q6 independently are N or CH; and 
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tautomeric forms thereof. 

In a particularly preferred alternative embodiment, a compound of Formula (VI), or 
a pharmaceutical^ acceptable salt or prodrug, or a stereoisomeric, tautomeric or 
polymorphic form thereof, is provided, as well as a method for the treatment of a host 
infected with a Flaviviridae comprising administering an effective treatment amount of 
compound of Formula (VI) or a pharmaceutical ly acceptable salt or prodrug, or a 
stereoisomeric, tautomeric or polymorphic form thereof, in which: 

• X is O, S, SO or S0 2 ; and/or 

• R 6 and R 7 come together to form a spiro compound selected from the group consisting 
of optionally substituted 3-7 membered spiro carbocyclic or heterocyclic compound 
having one or more N, O and/or S atoms, said heteroatoms independently taken alone or 
in combination with one another; and/or 

• each R 9 is independently hydrogen, optionally substituted lower alkyl, optionally 
substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, - 
OH, -O-alkyl, -O-alkenyl, -O-alkynyl, -O-aralkyl, -O-cycloalkyl-, O-acyl, F, CI, Br, I, 
CN, NC, SCN, OCN, NCO, N0 2 , NH 2 , N 3 , NH-acyl, NH-alkyl, N-dialkyl, NH-alkenyl, 
NH-alkynyl, NH-aralkyl, NH-cycloalkyl, SH, S-alkyl, S-alkenyl, S-alkynyl, S.aralkyl, 
S-acyl, S-cycloalkyl, C0 2 -alkyl, CONH-alkyl, CON-dialkyl, CONH-alkenyl, CONH- 
alkynyl, CONH-aralkyl, CONH-cycloalkyl, CH 2 OH, CH 2 NH 2 , CH 2 NHCH 3 , 
CH 2 N(CH 3 ) 2 , CH 2 F, CH 2 C1, CH 2 N 3 , CH 2 CN, CH 2 CF 3 , CF 3 , CF 2 CF 3 , CH 2 C0 2 R 4 , 
(CH 2 ) m COOH, (CH 2 ) m COOR 4 , (CH 2 ) m CONH 2 , (CH 2 ) m CON(R 4 ) 2 , (CH 2 ) m CONHR 4 , an 
optionally substituted 3-7 membered carbocyclic, and an optionally substituted 3-7 
membered heterocyclic ring having O, S and/or N independently as a heteroatom taken 
alone or in combination; and/or 

• each R 10 is independently hydrogen, an optionally substituted lower alkyl, optionally 
substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, 
CH 2 OH, CH 2 NH 2 , CH 2 NHCH 3 , CH 2 N(CH 3 ) 2 , CH 2 F, CH 2 C1, CH 2 N 3 , CH 2 CN, CH 2 CF 3 , 
CF 3 , CF 2 CF 3 , CH 2 C0 2 R 4 , (CH 2 ) m COOH, (CH 2 ) m COOR 4 , (CH 2 ) m CONH 2 , 
(CH 2 ) m CON(R 4 ) 2 , or (CH 2 ) m CONHR 4 ; and/or 

• each R 8 and R 11 is independently H, CH 3 , CH 2 OH, CH 2 F, CH 2 N 3 , (CH 2 ) m COOH, 
(CH 2 ) m COOR 4 , (CH 2 ) m CONH 2 , (CH 2 ) m CON(R 4 ) 2 , (CH 2 ) m CONHR 4 and N-acyl; and/or 

• each m is independently 0 or 1 ; and/or 
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• Base is selected from one of the following: 




(9) (h) 
R' 



// Q 2^Q^Q 5 

Q // |,3 I 5 

and 1 (j) 

wherein: 

each R', R", R'" and R"" is independently selected from the group consisting of 
H, OH, substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl, 
substituted or unsubstituted alkynyl, cycloalkyl, Br-vinyl, -O-alkyl, O-alkenyl, O- 
alkynyl, O-aryl, O-aralkyl, -O-acyl, O-cycloalkyl, NH 2 , NH-alkyl, N-dialkyl, 
NH-acyl, N-aryl, N-aralkyl, NH-cycloalkyl, SH, S-alkyl, S-acyl, S-aryl, S- 
cycloalkyl, S-aralkyl, F, CI, Br, I, CN, COOH, CONH 2 , C0 2 -alkyl, CONH-alkyl, 
CON-dialkyl, OH, CF 3 , CH 2 OH, (CH 2 ) m OH, (CH 2 ) m NH 2 , (CH 2 ) m COOH, 
(CH 2 ) m CN, (CH 2 ) m N0 2 and (CH 2 ) m CONH 2 ; 
Wis C-R" orN; 

T and V independently are CH or N; 

Q is CH, -CC1, -CBr, -CF, -CI, -CCN, -C-COOH, -C-CONH 2 , or N; 

Qi and Q 2 independently are N or C-R; 

wherein R is H, alkyl or acyl; 

Q3, Q4, Q5 and Q6 independently are N or CH; and 

tautomeric forms thereof. 

In another particularly preferred embodiment, a compound of Formula (VI), or its 
pharmaceutical^ acceptable salt or prodrug thereof, as well as a method for the treatment of 
a host infected with a Flaviviridae comprising administering an effective treatment amount 



64 



of compound of Formula (VI) or a pharmaceutically acceptable salt or prodrug, or a 
stereoisomeric, tautomeric or polymorphic form thereof, is provided, in which: 

• X is O, S, SO or S0 2 ; and/or 

• each R 6 is independently an optionally substituted lower alkyl, optionally substituted 
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, CH 2 OH, 
CH 2 NH 2 , CH2NHCH3, CH 2 N(CH 3 ) 2 , CH 2 F, CH 2 C1, CH 2 N 3 , CH 2 CN, CH 2 CF 3 , CF 3 , 
CF 2 CF 3 , CH 2 C0 2 R 4 , (CH 2 ) m COOH, (CH 2 ) m COOR 4 , (CH 2 ) m CONH 2 , (CH 2 ) m CON(R 4 ) 2) 
or (CH^CONHR 4 ; and/or 

• each R 7 is independently -OH, optionally substituted lower alkyl, optionally substituted 
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, -O-alkyl, -O- 
alkenyl, -O-alkynyl, -O-aralkyl, -O-cycloalkyl-, O-acyl, F, CI, Br, I, CN, NC, SCN, 
OCN, NCO, N0 2 , NH 2 , N 3 , NH-acyl, NH-alkyl, N-dialkyl, NH-alkenyl, NH-alkynyl, 
NH-aralkyl, NH-cycloalkyl, SH, S-alkyl, S-alkenyl, S-alkynyl, S-aralkyl, S-acyl, S- 
cycloalkyl, C0 2 -alkyl, CONH-alkyl, CON-dialkyl, CONH-alkenyl, CONH-alkynyl, 
CONH-aralkyl, CONH-cycloalkyl, CH 2 OH, CH 2 NH 2 , CH 2 NHCH 3 , CH 2 N(CH 3 ) 2 , 
CH 2 F, CH 2 C1, CH 2 N 3 , CH 2 CN, CH 2 CF 3 , CF 3> CF 2 CF 3 , CH 2 C0 2 R 4 , (CH 2 ) m COOH, 
(CH 2 ) m COOR 4 , (CH^CONH;,, (CH 2 ) m CON(R 4 ) 2 , (CH 2 ) m CONHR 4 , an optionally 
substituted 3-7 membered carbocyclic, and an optionally substituted 3-7 membered 
heterocyclic ring having O, S and/or N independently as a heteroatom taken alone or in 
combination; and/or 

• R 9 andR 10 come together to form a spiro compound selected from the group consisting 
of optionally substituted 3-7 membered spiro carbocyclic or heterocyclic compound 
having one or more N, O and/or S atoms, said heteroatoms independently taken alone or 
in combination with one another; and/or 

• each R 8 and R 11 is independently H, CH 3 , CH 2 OH, CH 2 F, CH 2 N 3 , (CH 2 ) m COOH, 
(CH 2 ) m COOR 4 , (CH 2 ) m CONH 2 , (CH 2 ) m CON(R 4 ) 2 , (CH 2 ) m CONHR 4 and N-acyl; and/or 

• each m is independently 0 or 1 ; and/or 

• Base is selected from one of the following: 
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R' 



R' 




(b) 



(c) 



(d) 




H 2 N 





NH 2 



NH 2 



(g) 

R' 



(i) 




and 



0) 



wherein: 



each R', R", R'" and R"" is independently selected from the group consisting of 
H, OH, substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl, 
substituted or unsubstituted alkynyl, cycloalkyl, Br-vinyl, -O-alkyl, O-alkenyl, O- 
alkynyl, O-aryl, O-aralkyl, -O-acyl, O-cycloalkyl, NH 2 , NH-alkyl, N-dialkyl, 
NH-acyl, N-aryl, N-aralkyl, NH-cycloalkyl, SH, S-alkyl, S-acyl, S-aryl, S- 
cycloalkyl, S-aralkyl, F ? CI, Br, I, CN, COOH, CONH 2 , C0 2 -alkyl, CONH-alkyl, 
CON-dialkyl, OH, CF 3 , CH 2 OH, (CH 2 ) m OH, (CH 2 ) m NH 2 , (CH 2 ) m COOH, 
(CH 2 ) m CN, (CH 2 ) m N0 2 and (CH 2 ) m CONH 2 ; 
Wis C-R" or N; 

T and V independently are CH or N; 

Q is CH, -CC1, -CBr, -CF, -CI, -CCN, -C-COOH, -C-CONH 2 , or N; 

Qi and Q 2 independently are N or C-R; 

wherein R is H, alkyl or acyl; 

Q3, Q4, Q5 and Q6 independently are N or CH; and 

tautomeric forms thereof. 

In another particularly preferred embodiment, a compound of Formula (VI), or a 
pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof, as well as a method for the treatment of a host infected with a Flaviviridae 
comprising administering an effective treatment amount of compound of Formula (VI) or a 
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10 



15 



20 



pharmaceutical^ acceptable salt or prodrug, or a stereoisomer^, tautomeric or polymorphic 
form thereof, is provided, in which: 

• X is O, S, SO or S0 2 ; and/or 

• R 6 and R 7 come together to form a spiro compound selected from the group consisting 
of optionally substituted 3-7 membered spiro carbocyclic or heterocyclic compound 
having one or more N, O and/or S atoms, said heteroatoms independently taken alone or 
in combination with one another; and/or 

• R 9 and R 10 come together to form a spiro compound selected from the group consisting 
of optionally substituted 3-7 membered spiro carbocyclic or heterocyclic compound 
having one or more N, O and/or S atoms, said heteroatoms independently taken alone or 
in combination with one another; and/or 

• each R 8 and R 11 is independently H, CH 3 , CH 2 OH, CH 2 F, CH 2 N 3 , (CH 2 ) m COOH, 
(CH 2 ) m COOR 4 , (CH 2 ) m CONH 2 , (CH 2 ) m CON(R 4 ) 2 , (CH 2 ) m CONHR 4 and N-acyl; and/or 

• each m is independently 0 or 1 ; and/or 

• Base is selected from one of the following: 

O 

N NT 




R' 

A. 



R' 



R" 



(a) 



R M — 



JL i 1 

N^R' R-^N^O 
I I 

(c) 

O 




N 





i 

(d) 



> 



N 

N F 

I 



q 

I 



O 



I 

(f) 



-NH, 



(h) 



(i) 



(9) 
R' 

// Q 2 -Q 3 ^Q 5 

and 0) 
wherein: 

each R', R", R'" and R"" is independently selected from the group consisting of 
H, OH, substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl, 
substituted or unsubstituted alkynyl, cycloalkyl, Br-vinyl, -O-alkyl, O-alkenyl, O- 
alkynyl, O-aryl, O-aralkyl, -O-acyl, O-cycloalkyl, NH 2 , NH-alkyl, N-dialkyl, 
NH-acyl, N-aryl, N-aralkyl, NH-cycloalkyl, SH, S-alkyl, S-acyl, S-aryl, S- 
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cycloalkyl, S-aralkyl, F, CI, Br, I, CN, COOH, CONH 2 , C0 2 -alkyl, CONH-alkyl, 
CON-dialkyl, OH, CF 3 , CH 2 OH, (CH 2 ) m OH, (CH 2 ) m NH 2 , (CH 2 ) m COOH, 
(CH 2 ) m CN, (CH 2 ) m N0 2 and (CH 2 ) m CONH 2 ; 
Wis C-R" orN; 

T and V independently are CH or N; 

Q is CH, -CCI, -CBr, -CF, -CI, -CCN, -C-COOH, -C-CONH 2 , or N; 

Qi and Q 2 independently are N or C-R; 

wherein R is H, alkyl or acyl; 

Q3, Q4, Q5 and Q 6 independently are N or CH; and 

tautomeric forms thereof. 

In a particularly preferred embodiment, a compound of Formula (VI), or its 
pharmaceutical^ acceptable salt or prodrug thereof, or a stereoisomeric, tautomeric or 
polymorphic form thereof, as well as a method for the treatment of a host infected with a 
Flaviviridae comprising administering an effective treatment amount of compound of 
Formula (VI) or a pharmaceutical ly acceptable salt or prodrug, or a stereoisomeric, 
tautomeric or polymorphic form thereof, is provided, in which: 

• X is CH 2 , CH 2 OH, CHF, CF 2 , C(Y 3 ) 2 , CHCN, C(CN) 2 , CHR 4 or C(R 4 ) 2 ; and/or 

• each R 6 is independently an optionally substituted lower alkyl, optionally substituted 
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, CH 2 OH, 
CH 2 NH 2 , CH 2 NHCH 3 , CH 2 N(CH 3 ) 2 , CH 2 F, CH 2 C1, CH 2 N 3 , CH 2 CN, CH 2 CF 3 , CF 3> 
CF 2 CF 3 , CH 2 C0 2 R 4 , (CH 2 ) m COOH, (CH 2 ) m COOR 4 , (CH 2 ) m CONH 2 , (CH 2 ) m CON(R 4 ) 2 , 
or (CH 2 ) m CONHR 4 ; and/or 

• each R 7 is independently -OH, optionally substituted lower alkyl, optionally substituted 
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, -O-alkyl, -O- 
alkenyl, -O-alkynyl, -O-aralkyl, -O-cycloalkyl-, O-acyl, F, CI, Br, I, CN, NC, SCN, 
OCN, NCO, N0 2 , NH 2 , N 3 , NH-acyl, NH-alkyl, N-dialkyl, NH-alkenyl, NH-alkynyl, 
NH-aralkyl, NH-cycloalkyl, SH, S-alkyl, S-alkenyl, S-alkynyl, S-aralkyl, S-acyl, S- 
cycloalkyl, C0 2 -alkyl, CONH-alkyl, CON-dialkyl, CONH-alkenyl, CONH-alkynyl, 
CONH-aralkyl, CONH-cycloalkyl, CH 2 OH, CH 2 NH 2 , CH 2 NHCH 3 , CH 2 N(CH 3 ) 2 , 
CH 2 F, CH 2 C1, CH 2 N 3 , CH 2 CN, CH 2 CF 3 , CF 3 , CF 2 CF 3 , CH 2 C0 2 R 4 , (CH 2 ) m COOH, 
(CH 2 ) m COOR 4 , (CH 2 ) m CONH 2 , (CH 2 ) m CON(R 4 ) 2 , (CH 2 ) m CONHR 4 , an optionally 
substituted 3-7 membered carbocyclic, and an optionally substituted 3-7 membered 
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heterocyclic ring having O, S and/or N independently as a heteroatom taken alone or in 
combination; and/or 

each R 9 is independently hydrogen, optionally substituted lower alkyl, optionally 
substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, - 
OH, -O-alkyl, -O-alkenyl, -O-alkynyl, -O-aralkyl, -O-cycloalkyl-, O-acyl, F, CI, Br, I, 
CN, NC, SCN, OCN, NCO, N0 2 , NH 2 , N 3 , NH-acyl, NH-alkyl, N-dialkyl, NH-alkenyl, 
NH-alkynyl, NH-aralkyl, NH-cycloalkyl, SH, S-alkyl, S-alkenyl, S-alkynyl, S-aralkyl, 
S-acyl, S-cycloalkyl, C0 2 -alkyl, CONH-alkyl, CON-dialkyl, CONH-alkenyl, CONH- 
alkynyl, CONH-aralkyl, CONH-cycloalkyl, CH 2 OH, CH 2 NH 2 , CH 2 NHCH 3 , / 
CH 2 N(CH 3 ) 2 , CH 2 F, CH 2 CI, CH 2 N 3 , CH 2 CN, CH 2 CF 3 , CF 3 , CF 2 CF 3 , CH 2 C0 2 R 4 , 
(CH 2 ) m COOH, (CH 2 ) m COOR 4 , (CH 2 ) m CONH 2 , (CH 2 ) m CON(R 4 ) 2 , (CH 2 ) m CONHR 4 , an 
optionally substituted 3-7 membered carbocyclic, and an optionally substituted 3-7 
membered heterocyclic ring having O, S and/or N independently as a heteroatom taken 
alone or in combination; and/or 

each R 10 is independently hydrogen, an optionally substituted lower alkyl, optionally 
substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, 
CH 2 OH, CH 2 NH 2 , CH 2 NHCH 3 , CH 2 N(CH 3 ) 2 , CH 2 F, CH 2 C1, CH 2 N 3 , CH 2 CN, CH 2 CF 3 , 
CF 3 , CF 2 CF 3 , CH 2 C0 2 R 4 , (CH 2 ) m COOH, (CH 2 ) m COOR 4 , (CH 2 ) m CONH 2 , 
(CH 2 ) m CON(R 4 ) 2 , or (CH 2 ) m CONHR 4 ; and/or 

each R 8 and R 11 is independently H, CH 3 , CH 2 OH, CH 2 F, CH 2 N 3 , (CH 2 ) m COOH, 
(CH 2 ) m COOR 4 , (CH 2 ) m CONH 2 , (CH 2 ) m CON(R 4 ) 2 , (CH 2 ) m CONHR 4 and N-acyl; and/or 
each m is independently 0 or 1; and/or 
Base is selected from one of the following: 
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R' 



R' 





(f) 



NH 2 



NH 2 



(g) 

R' 



(i) 




and 0) 
wherein: 

each R', R", R'" and R"" is independently selected from the group consisting of 
H, OH, substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl, 
substituted or unsubstituted alkynyl, cycloalkyl, Br-vinyl, -O-alkyl, O-alkenyl, O- 
alkynyl, O-aryl, O-aralkyl, -O-acyl, O-cycloalkyl, NH 2 , NH-alkyl, N-dialkyl, 
NH-acyl, N-aryl, N-aralkyl, NH-cycloalkyl, SH, S-alkyl, S-acyl, S-aryl, S- 
cycloalkyl ? S-aralkyl, F, CI, Br, I, CN, COOH, CONH 2 , C0 2 -alkyl, CONH-alkyl, 
CON-dialkyl, OH, CF 3 , CH 2 OH, (CH 2 ) m OH, (CH 2 ) m NH 2 , (CH 2 ) m COOH, 
(CH 2 ) m CN, (CH 2 ) m N0 2 and (CH 2 ) m CONH 2 ; 
WisC-R"orN; 

T and V independently are CH or N; 

Q is CH, -CC1, -CBr, -CF, -CI, -CCN, -C-COOH, -C-CONH 2 , or N; 

Qi and Q 2 independently are N or C-R; 

Q3, Q4, Q5 and Q 6 independently are N or CH; and 

tautomeric forms thereof. 

In a particularly preferred alternative embodiment, a compound of Formula (VI), or 
a pharmaceutical ly acceptable salt or prodrug, or a stereoisomeric, tautomeric or 
polymorphic form thereof, as well as a method for the treatment of a host infected with a 
Flaviviridae comprising administering an effective treatment amount of compound of 
Formula (VI) or a pharmaceutical^ acceptable salt or prodrug, or a stereoisomeric, 
tautomeric or polymorphic form thereof, is provided, in which: 



X is CH 2 , CH 2 OH, CHF, CF 2 , C(Y 3 ) 2 , CHCN, C(CN) 2 , CHR 4 or C(R 4 ) 2 ; and/or 
R 6 and R 7 come together to form a spiro compound selected from the group consisting 
of optionally substituted 3-7 membered spiro carbocyclic or heterocyclic compound 
having one or more N, O and/or S atoms, said heteroatoms independently taken alone or 
in combination with one another; and/or 

each R 9 is independently hydrogen, optionally substituted lower alkyl, optionally 
substituted alkenyi, optionally substituted alkynyl, optionally substituted cycloalkyl, - 
OH, -O-alkyl, -O-alkenyl, -O-alkynyl, -O-aralkyl, -O-cycloalkyl-, O-acyl, F, CI, Br, I, 
CN, NC, SCN, OCN, NCO, N0 2 , NH 2 , N 3 , NH-acyl, NH-alkyl, N-dialkyl, NH-alkenyl, 
NH-alkynyl, NH-aralkyl, NH-cycloalkyl, SH, S-alkyl, S-alkenyl, S-alkynyl, S-aralkyl, 
S-acyl, S-cycloalkyl, C0 2 -alkyl, CONH-alkyl, CON-dialkyl, CONH-alkenyl, CONH- 
alkynyl, CONH-aralkyl, CONH-cycloalkyl, CH 2 OH, CH 2 NH 2 , CH 2 NHCH 3 , 
CH 2 N(CH 3 ) 2 , CH 2 F, CH 2 C1, CH 2 N 3 , CH 2 CN, CH 2 CF 3 , CF 3) CF 2 CF 3 , CH 2 C0 2 R 4 , 
(CH 2 ) m COOH, (CH 2 ) m COOR 4 , (CH 2 ) m CONH 2 , (CH 2 ) m CON(R 4 ) 2 , (CH 2 ) m CONHR 4 , an 
optionally substituted 3-7 membered carbocyclic, and an optionally substituted 3-7 
membered heterocyclic ring having O, S and/or N independently as a heteroatom taken 
alone or in combination; and/or 

each R 10 is independently hydrogen, an optionally substituted lower alkyl, optionally 
substituted alkenyi, optionally substituted alkynyl, optionally substituted cycloalkyl, 
CH 2 OH, CH 2 NH 2 , CH 2 NHCH 3 , CH 2 N(CH 3 ) 2 , CH 2 F, CH 2 CI, CH 2 N 3 , CH 2 CN, CH 2 CF 3 , 
CF 3 CF 2 CF 3 , CH 2 C0 2 R 4 , (CH 2 ) m COOH, (CH 2 ) m COOR 4 , (CH 2 ) m CONH 2 , 
(CH 2 ) m CON(R 4 ) 2 , or (CH 2 ) m CONHR 4 ; and/or 

each R 8 and R 11 is independently H, CH 3 , CH 2 OH, CH 2 F, CH 2 N 3 , (CH 2 ) m COOH, 
(CH 2 ) m COOR 4 , (CH 2 ) m CONH 2 , (CH 2 ) m CON(R 4 ) 2 , (CH 2 ) m CONHR 4 and N-acyl; and/or 
each m is independently 0 or 1 ; and/or 
Base is selected from one of the following: 



7] 




(g) Oi) 

R' 




wherein: 

each R', R", R'" and R"" is independently selected from the group consisting of 
H, OH, substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl, 
substituted or unsubstituted alkynyl, cycloalkyl, Br-vinyl, -O-alkyl, O-alkenyl, O- 
alkynyl, O-aryl, O-aralkyl, -O-acyl, O-cycloalkyl, NH 2 , NH-alkyl, N-dialkyl, 
NH-acyl, N-aryl, N-aralkyl, NH-cycloalkyl, SH, S-alkyl, S-acyl, S-aryl, S- 
cycloalkyl, S-aralkyl, F, CI, Br, I, CN, COOH, CONH 2 , C0 2 -alkyl, CONH-alkyl, 
CON-dialkyl, OH, CF 3 , CH 2 OH, (CH 2 ) m OH, (CH 2 ) m NH 2 , (CH 2 ) m COOH, 
(CH 2 ) m CN, (CH 2 ) m N0 2 and (CH 2 ) m CONH 2 ; 
WisC-R"orN; 

T and V independently are CH or N; 

Q is CH, -CC1, -CBr, -CF, -CI, -CCN, -C-COOH, -C-CONH 2 , or N; 

Qi and Q 2 independently are N or C-R; 

wherein R is H, alkyl or acyl; 

Q3, Q4, Q5 and Q6 independently are N or CH; and 

tautomeric forms thereof. 

In another particularly preferred embodiment, a compound of Formula (VI), or a 
pharmaceutical ly acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof, as well as a method for the treatment of a host infected with a Flaviviridae 
comprising administering an effective treatment amount of compound of Formula (VI) or a 

72 



pharmaceutically acceptable salt or prodrug, or a stereoisomer^, tautomeric or polymorphic 
form thereof, is provided, in which: 

• X is CH 2 , CH 2 OH, CHF, CF 2 , C(Y 3 ) 2 , CHCN, C(CN) 2 , CHR 4 or C(R 4 ) 2 ; and/or 

• each R 6 is independently an optionally substituted lower alkyl, optionally substituted 
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, CH 2 OH, 
CH 2 NH 2 , CH 2 NHCH 3 , CH 2 N(CH 3 ) 2 , CH 2 F, CH 2 C1, CH 2 N 3 , CH 2 CN, CH 2 CF 3 , CF 3 , 
CF 2 CF 3 , CH 2 C0 2 R 4 , (CH 2 ) m COOH, (CH 2 ) m COOR 4 , (CH 2 ) m CONH 2 , (CH 2 ) m CON(R 4 ) 2 , 
or (CH 2 ) m CONHR 4 ; and/or 

• each R 7 is independently -OH, optionally substituted lower alkyl, optionally substituted 
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, -O-alkyl, -O- 
alkenyl, -O-alkynyl, -O-aralkyl, -O-cycloalkyl-, O-acyl, F, CI, Br, I, CN, NC, SCN, 
OCN, NCO, N0 2 , NH 2 , N 3 , NH-acyl, NH-alkyl, N-dialkyl, NH-alkenyl, NH-alkynyl, 
NH-aralkyl, NH-cycloalkyl, SH, S-alkyl, S-alkenyl, S-alkynyl, S-aralkyl, S-acyl, S- 
cycloalkyl, C0 2 -alkyl, CONH-alkyI, CON-dialkyl, CONH-alkenyl, CONH-alkynyl, 
CONH-aralkyl, CONH-cycloalkyl, CH 2 OH, CH 2 NH 2 , CH 2 NHCH 3 , CH 2 N(CH 3 ) 2 , 
CH 2 F, CH 2 C1, CH 2 N 3 , CH 2 CN, CH 2 CF 3 , CF 3 , CF 2 CF 3 , CH 2 C0 2 R 4 , (CH 2 ) m COOH, 
(CH 2 ) m COOR 4 , (CH 2 ) m CONH 2 , (CH 2 ) m CON(R 4 ) 2 , (CH 2 ) m CONHR 4 , an optionally 
substituted 3-7 membered carbocyclic, and an optionally substituted 3-7 membered 
heterocyclic ring having O, S and/or N independently as a heteroatom taken alone or in 
combination; and/or 

• . R 9 and R 10 come together to form a spiro compound selected from the group consisting 

of optionally substituted 3-7 membered spiro carbocyclic or heterocyclic compound 
having one or more N, O and/or S atoms, said heteroatoms independently taken alone or 
in combination with one another; and/or 

• each R 8 and R 11 is independently H, CH 3 , CH 2 OH, CH 2 F, CH 2 N 3 , (CH 2 ) m COOH, 
(CH 2 ) m COOR 4 , (CH 2 ) m CONH 2 , (CH 2 ) m CON(R 4 ) 2 , (CH 2 ) m CONHR 4 and N-acyl; and/or 

• each m is independently 0 or 1; and/or 

• Base is selected from one of the following: 
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wherein: 

each R\ R", R"' and R"" is independently selected from the group consisting of 
H, OH, substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl, 
substituted or unsubstituted alkynyl, cycloalkyl, Br-vinyl, -O-alkyl, O-alkenyl, O- 
alkynyl, O-aryl, O-aralkyl, -O-acyl, O-cycloalkyl, NH 2 , NH-alkyl, N-dialkyl, 
NH-acyl, N-aryl, N-aralkyl, NH-cycloalkyl, SH, S-alkyl, S-acyl, S-aryl, S- 
cycloalkyl, S-aralkyl, F, CI, Br, I, CN, COOH, CONH 2 , C0 2 -alkyl, CONH-alkyl, 
CON-dialkyl, OH, CF 3 , CH 2 OH, (CH 2 ) m OH, (CH 2 ) m NH 2 , (CH 2 ) m COOH, 
(CH 2 ) m CN, (CH 2 ) m N0 2 and (CH 2 ) m CONH 2 ; 
Wis C-R" orN; 

T and V independently are CH or N; 

Q is CH, -CO, -CBr, -CF, -CI, -CCN, -C-COOH, -C-CONH 2 , or N; 

Qi and Q 2 independently are N or C-R; 

wherein R is H, alkyl or acyl; 

Q3, Q4, Q5 and Q6 independently are N or CH; and 

tautomeric forms thereof. 

In another particularly preferred embodiment, a compound of Formula (VI), or a 
pharmaceutical ly acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof, as well as a method for the treatment of a host infected with a Flaviviridae 
comprising administering an effective treatment amount of compound of Formula (VI) or a 
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pharmaceutically acceptable salt or prodrug, or a stereoisomer^, tautomeric or polymorphic 
form thereof, is provided, in which: 

• X is CH 2 , CH 2 OH, CHF, CF 2 , C(Y 3 ) 2 , CHCN, C(CN) 2 , CHR 4 or C(R 4 ) 2 ; and/or 

• R 6 and R 7 come together to form a spiro compound selected from the group consisting 
of optionally substituted 3-7 membered spiro carbocyclic or heterocyclic compound 
having one or more N, O and/or S atoms, said heteroatoms independently taken alone or 
in combination with one another; and/or 

• R 9 and R 10 come together to form a spiro compound selected from the group consisting 
of optionally substituted 3-7 membered spiro carbocyclic or heterocyclic compound 
having one or more N, O and/or S atoms, said heteroatoms independently taken alone or 
in combination with one another; and/or 

• each R 8 and R 11 is independently H, CH 3 , CH 2 OH, CH 2 F, CH 2 N 3 , (CH 2 ) m COOH, 
(CH 2 ) m COOR 4 , (CH 2 ) m CONH 2 , (CH 2 ) m CON(R 4 ) 2 , (CH 2 ) m CONHR 4 and N-acyl; and/or 

• each m is independently 0 or 1 ; and/or 

• Base is selected from one of the following: 




(9) (h) 




wherein: 



each R', R", R'" and R"" is independently selected from the group consisting of 
H, OH, substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl, 
substituted or unsubstituted alkynyl, cycloalkyl, Br-vinyl, -O-alkyl, O-alkenyl, O- 
alkynyl, O-aryl, O-aralkyl, -O-acyl, O-cycloalkyl, NH 2 , NH-alkyl, N-dialkyl, 
NH-acyl, N-aryl, N-aralkyl, NH-cycloalkyl, SH, S-alkyl, S-acyl, S-aryl, S- 
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cycloalkyl, S-aralkyl, F, CI, Br, I, CN, COOH, CONH 2 , C0 2 -alkyl, CONH-alkyl, 
CON-dialkyl, OH, CF 3 , CH 2 OH, (CH 2 ) m OH, (CH 2 ) m NH 2 , (CH 2 ) m COOH, 
(CH 2 ) m CN, (CH 2 ) m N0 2 and (CH 2 ) m CONH 2 ; 
WisC-R"orN; 

T and V independently are CH or N; 

Q is CH, -CC1, -CBr, -CF, -CI, -CCN, -C-COOH, -C-CONH 2 , or N; 

Qi and Q 2 independently are N or C-R; 

wherein R is H, alkyl or acyl; 

Q 3j Q4, Q5 and Q6 independently are N or CH; and 

tautomeric forms thereof. 

In a particularly preferred embodiment, a compound of Formula (VII), or its 
pharmaceutically acceptable salt or prodrug thereof, or a stereoisomeric, tautomeric or 
polymorphic form thereof, as well as a method for the treatment of a host infected with a 
Flaviviridae comprising administering an effective treatment amount of compound of 
Formula (VII) or a pharmaceutically acceptable salt or prodrug, or a stereoisomeric, 
tautomeric or polymorphic form thereof, is provided, in which: 

• X* is CH, CF, CY 3 or CR 4 ; and/or 

• each R 6 is independently an optionally substituted lower alkyl, optionally substituted 
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, CH 2 OH, 
CH 2 NH 2 , CH 2 NHCH 3 , CH 2 N(CH 3 ) 2 , CH 2 F, CH 2 C1, CH 2 N 3 , CH 2 CN, CH 2 CF 3 , CF 3> 
CF 2 CF 3 , CH 2 C0 2 R 4 , (CH 2 ) m COOH, (CH 2 ) m COOR 4 , (CH 2 ) m CONH 2 , (CH 2 ) m CON(R 4 ) 2 , 
or (CH 2 ) m CONHR 4 ; and/or 

• each R 7 is independently -OH, optionally substituted lower alkyl, optionally substituted 
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, -O-alkyl, -O- 
alkenyl, -O-alkynyl, -O-aralkyl, -O-cycloalkyl-, O-acyl, F, CI, Br, I, CN, NC, SCN, 
OCN, NCO, N0 2 , NH 2 , N 3 , NH-acyl, NH-alkyl, N-dialkyl, NH-alkenyl, NH-alkynyl, 
NH-aralkyl, NH-cycloalkyl, SH, S-alkyl, S-alkenyl, S-alkynyl, S-aralkyl, S-acyl, S- 
cycloalkyl, C0 2 -alkyl, CONH-alkyl, CON-dialkyl, CONH-alkenyl, CONH-alkynyl, 
CONH-aralkyl, CONH-cycloalkyl, CH 2 OH, CH 2 NH 2 , CH 2 NHCH 3 , CH 2 N(CH 3 ) 2 , 
CH 2 F, CH 2 C1, CH 2 N 3 , CH 2 CN, CH 2 CF 3 , CF 3> CF 2 CF 3 , CH 2 C0 2 R 4 , (CH 2 ) m COOH, 
(CH 2 ) m COOR 4 , (CH 2 ) m CONH 2 , (CH 2 ) m CON(R 4 ) 2 , (CH 2 ) m CONHR 4 , an optionally 
substituted 3-7 membered carbocyclic, and an optionally substituted 3-7 membered 
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heterocyclic ring having O, S and/or N independently as a heteroatom taken alone or in 
combination; and/or 

each R 9 is independently hydrogen, optionally substituted lower alkyl, optionally 
substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, - 
OH, -O-alkyl, -O-alkenyl, -O-alkynyl, -O-aralkyl, -O-cycloalkyl-, O-acyl, F, CI, Br, I, 
CN, NC, SCN, OCN, NCO, N0 2 , NH 2 , N 3 , NH-acyl, NH-alkyl, N-dialkyl, NH-alkenyl, 
NH-alkynyl, NH-aralkyl, NH-cycloalkyl, SH, S-alkyl, S-alkenyl, S-aikynyl, S-aralkyl, 
S-acyl, S-cycloalkyl, C0 2 -alkyl, CONH-alkyl, CON-dialkyl, CONH-alkenyl, CONH- 
alkynyl, CONH-aralkyl, CONH-cycloalkyl, CH 2 OH, CH 2 NH 2 , CH 2 NHCH 3 , 
CH 2 N(CH 3 ) 2 , CH 2 F, CH 2 C1, CH 2 N 3 , CH 2 CN, CH 2 CF 3 , CF 3> CF 2 CF 3 , CH 2 C0 2 R 4 , 
(CH 2 ) m COOH, (CH 2 ) m COOR 4 , (CH 2 ) m CONH 2 , (CH 2 ) m CON(R 4 ) 2) (CH 2 ) m CONHR 4 , an 
optionally substituted 3-7 membered carbocyclic, and an optionally substituted 3-7 
membered heterocyclic ring having O, S and/or N independently as a heteroatom taken 
alone or in combination; and/or 

each R 10 is independently hydrogen, an optionally substituted lower alkyl, optionally 
substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, 
CH 2 OH, CH 2 NH 2 , CH 2 NHCH 3 , CH 2 N(CH 3 ) 2 , CH 2 F, CH 2 C1, CH 2 N 3 , CH 2 CN, CH 2 CF 3 , 
CF 3> CF 2 CF 3 , CH 2 C0 2 R 4 , (CH 2 ) m COOH, (CH 2 ) m COOR 4 , (CH 2 ) m CONH 2 , 
(CH 2 ) m CON(R 4 ) 2 , or (CH 2 ) m CONHR 4 ; and/or 

each R 8 and R 11 is independently H, CH 3 , CH 2 OH, CH 2 F, CH 2 N 3 , (CH 2 ) m COOH, 
(CH 2 ) m COOR 4 , (CH 2 ) m CONH 2 , (CH 2 ) m CON(R 4 ) 2 , (CH 2 ) m CONHR 4 and N-acyl; and/or 
each m is independently 0 or 1 ; and/or 
Base is selected from one of the following: 



77 




o 



(a) 



(b) 
R' 



(c) 



<d) 



(0 





(g) 



(h) 



(') 




and 



0) 



wherein: 



each R', R", R'" and R"" is independently selected from the group consisting of 
H, OH, substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl, 
substituted or unsubstituted alkynyl, cycloalkyl, Br-vinyl, -O-alkyl, O-alkenyl, O- 
alkynyl, O-aryl, O-aralkyl, -O-acyl, O-cycloalkyl, NH 2 , NH-alkyl, N-dialkyl, 
NH-acyl, N-aryl, N-aralkyl, NH-cycloalkyl, SH, S-alkyl, S-acyl, S-aryl, S- 
cycloalkyl, S-aralkyl, F, CI, Br, I, CN, COOH, CONH 2 , C0 2 -alkyl, CONH-alkyl, 
CON-dialkyl, OH, CF 3 , CH 2 OH, (CH 2 ) m OH, (CH 2 ) m NH 2 , (CH 2 ) m COOH, 
(CH 2 ) m CN, (CH 2 ) m N02 and (CH 2 ) m CONH 2 ; 
Wis C-R" orN; 

T and V independently are CH or N; 

Q is CH, -CC1, -CBr, -CF, -CI, -CCN, -C-COOH, -C-CONH 2 , or N; 

Qi and Q 2 independently are N or C-R; 

wherein R is H, alkyl or acyl; 

Q3, Q4, Q5 and Q6 independently are N or CH; and 

tautomeric forms thereof. 

In a particularly preferred alternative embodiment, a compound of Formula (VII), or • 
a pharmaceutical ly acceptable salt or prodrug, or a stereoisomeric, tautomeric or 
polymorphic form thereof, as well as a method for the treatment of a host infected with a 
Flaviviridae comprising administering an effective treatment amount of compound of 
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Formula (VII) or a pharmaceutical^ acceptable salt or prodrug, or a stereoisomeric, 
tautomeric or polymorphic form thereof, is provided, in which: 

• X* is CH, CF, CY 3 or CR 4 ; and/or 

• R 6 and R 7 come together to form a spiro compound selected from the group consisting 
of optionally substituted 3-7 membered spiro carbocyclic or heterocyclic compound 
having one or more N, O and/or S atoms, said heteroatoms independently taken alone or 
in combination with one another; and/or 

• each R 9 is independently hydrogen, optionally substituted lower alkyl, optionally 
substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, - 
OH, -O-alkyl, -O-alkenyl, -O-alkynyl, -O-aralkyl, -O-cycloalkyl-, O-acyl, F, CI, Br, I, 
CN, NC, SCN, OCN, NCO, N0 2 , NH 2 , N 3 , NH-acyl, NH-alkyl, N-dialkyl, NH-alkenyl, 
NH-alkynyl, NH-aralkyl, NH-cycloalkyl, SH, S-alkyl, S-alkenyl, S-alkynyl, S-aralkyl, 
S-acyl, S-cycloalkyl, C0 2 -alkyl, CONH-alkyl, CON-dialkyl, CONH-alkenyl, CONH- 
alkynyl, CONH-aralkyl, CONH-cycloalkyl, CH 2 OH, CH 2 NH 2 , CH 2 NHCH 3 , 
CH 2 N(CH 3 ) 2 , CH 2 F, CH 2 C1, CH 2 N 3 , CH 2 CN, CH 2 CF 3 , CF 3 , CF 2 CF 3 , CH 2 C0 2 R 4 , 
(CH 2 ) m COOH, (CH 2 ) m COOR 4 , (CH 2 ) m CONH 2 , (CH 2 ) m CON(R 4 ) 2 , (CH 2 ) m CONHR 4 , an 
optionally substituted 3-7 membered carbocyclic, and an optionally substituted 3-7 
membered heterocyclic ring having O, S and/or N independently as a heteroatom taken 
alone or in combination; and/or 

• each R 10 is independently hydrogen, an optionally substituted lower alkyl, optionally 
substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, 
CH 2 OH, CH 2 NH 2 , CH 2 NHCH 3 , CH 2 N(CH 3 ) 2 , CH 2 F, CH 2 CI, CH 2 N 3 , CH 2 CN, CH 2 CF 3 , 
CF 3 , CF 2 CF 3 , CH 2 C0 2 R 4 , (CH 2 ) m COOH, (CH 2 ) m COOR 4 , (CH 2 ) m CONH 2 , 
(CH 2 ) m CON(R 4 ) 2 , or (CH 2 ) m CONHR 4 ; and/or 

• each R 8 and R n is independently H, CH 3 , CH 2 OH, CH 2 F, CH 2 N 3 , (CH 2 ) m COOH, 
(CH 2 ) m COOR 4 , (CH 2 ) m CONH 2 , (CH 2 ) m CON(R 4 ) 2 , (CH 2 ) m CONHR 4 and N-acyl; and/or 

• each m is independently 0 or 1 ; and/or 

• Base is selected from one of the following: 
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(a) 



(b) 



(c) 



(f) 





NH 2 



NH 2 



(9) 



(i) 



R' 



and 




wherein: 

each R', R", R"' and R"" is independently selected from the group consisting of 
H, OH, substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl, 
substituted or unsubstituted alkynyl, cycloalkyl, Br-vinyl, -O-alkyl, O-alkenyl, O- 
alkynyl, O-aryl, O-aralkyl, -O-acyl, O-cycloalkyl, NH 2 , NH-alkyl, N-dialkyl, 
NH-acyl, N-aryl, N-aralkyl, NH-cycloalkyl, SH, S-alkyl, S-acyl, S-aryl, S- 
cycloalkyl, S-aralkyl, F, CI, Br, I, CN, COOH, CONH 2 , C0 2 -alkyl, CONH-alkyl, 
CON-dialkyl, OH, CF 3 , CH 2 OH, (CH 2 ) m OH, (CH 2 ) m NH 2 , (CH 2 ) m COOH, 
(CH 2 ) m CN, (CH 2 ) m N0 2 and (CH 2 ) m CONH 2 ; 
Wis C-R" orN; 

T and V independently are CH or N; 

Q is CH, -CC1, -CBr, -CF, -CI, -CCN, -C-COOH, -C-CONH 2 , or N; 
Qi and Q 2 independently are N or C-R; 
R is H, alkyl or acyl; 

Q3, Q4, Qs and Q6 independently are N or CH; and 
tautomeric forms thereof. 

In another particularly preferred embodiment, a compound of Formula (VII), or a 
pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof, as well as a method for the treatment of a host infected with a Flaviviridae 
comprising administering an effective treatment amount of compound of Formula or a 
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pharmaceutically acceptable salt or prodrug, or a stereoisomers, tautomeric or polymorphic 
form thereof, is provided, in which: 

• X* is CH, CF, CY 3 or CR 4 ; and/or 

• each R 6 is independently an optionally substituted lower alkyl, optionally substituted 
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, CH 2 OH, 
CH 2 NH 2 , CH2NHCH3, CH 2 N(CH 3 ) 2 , CH 2 F, CH 2 C1, CH 2 N 3 , CH 2 CN, CH 2 CF 3 , CF 3> 
CF 2 CF 3 , CH 2 C0 2 R 4 , (CH 2 ) m COOH, (CH 2 ) m COOR 4 , (CH 2 ) m CONH 2 , (CH 2 ) m CON(R 4 ) 2 , 
or (CH 2 ) m CONHR 4 ; and/or 

• each R 7 is independently -OH, optionally substituted lower alkyl, optionally substituted 
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, -O-alkyl, -O- 
alkenyl, -O-alkynyl, -O-aralkyl, -O-cycloalkyl-, O-acyl, F, CI, Br, I, CN, NC, SCN, 
OCN, NCO, N0 2 , NH 2 , N 3 , NH-acyl, NH-alkyl, N-dialkyl, NH-alkenyl, NH-alkynyl, 
NH-araikyl, NH-cycloalkyl, SH, S-alkyl, S-alkenyl, S-alkynyl, S-aralkyl, S-acyl, S- 
cycloalkyl, C0 2 -aikyl, CONH-alkyl, CON-dialkyl, CONH-alkenyl, CONH-alkynyl, 
CONH-aralkyl, CONH-cycloalkyl, CH 2 OH, CH 2 NH 2 , CH 2 NHCH 3 , CH 2 N(CH 3 ) 2 , 
CH 2 F, CH 2 C1, CH 2 N 3 , CH 2 CN, CH 2 CF 3 , CF 3j CF 2 CF 3 , CH 2 C0 2 R 4 , (CH 2 ) m COOH, 
(CH 2 ) m COOR 4 , (CH 2 ) m CONH 2 , (CH 2 ) m CON(R 4 ) 2 , (CH 2 ) m CONHR 4 , an optionally 
substituted 3-7 membered carbocyclic, and an optionally substituted 3-7 membered 
heterocyclic ring having O, S and/or N independently as a heteroatom taken alone or in 
combination; and/or 

• R 9 and R 10 come together to form a spiro compound selected from the group consisting 
of optionally substituted 3-7 membered spiro carbocyclic or heterocyclic compound 
having one or more N, O and/or S atoms, said heteroatom s independently taken alone or 
in combination with one another; and/or 

• each R 8 and R 11 is independently H, CH 3 , CH 2 OH, CH 2 F, CH 2 N 3 , (CH 2 ) m COOH, 
(CH 2 ) m COOR 4 , (CH 2 ) m CONH 2 , (CH 2 ) m CON(R 4 ) 2 , (CH 2 ) m CONHR 4 and N-acyl; and/or 

• each m is independently 0 or 1 ; and/or 

• Base is selected from one of the following: 



81 




wherein: 

each R', R", R'" and R"" is independently selected from the group consisting of 
H, OH, substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl, 
substituted or unsubstituted alkynyl, cycloalkyl, Br-vinyl, -O-alkyl, O-alkenyl, O- 
alkynyl, O-aryl, O-aralkyl, -O-acyl, O-cycloalkyl, NH 2 , NH-alkyl, N-dialkyl, 
NH-acyl, N-aryl, N-aralkyl, NH-cycloalkyl, SH, S-alkyl, S-acyl, S-aryl, S- 
cycloalkyl, S-aralkyl, F, CI, Br, I, CN, COOH, CONH 2 , C0 2 -alkyl, CONH-alkyl, 
CON-dialkyl, OH, CF 3 , CH 2 OH, (CH 2 ) m OH, (CH 2 ) m NH 2 , (CH 2 ) m COOH, 
(CH 2 ) m CN, (CH 2 ) m N0 2 and (CH 2 ) m CONH 2 ; 
WisC-R"orN; 

T and V independently are CH or N; 

Q is CH, -CC1, -CBr, -CF, -CI, -CCN, -C-COOH, -C-CONH 2 , or N; 
Qi and Q 2 independently are N or C-R; 
R is H, alkyl or acyl; 

Q3, (?4> Qs and Q 6 independently are N or CH; and 
tautomeric forms thereof. 

In another particularly preferred embodiment, a compound of Formula (VII), or a 
pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof, as well as a method for the treatment of a host infected with a Flaviviridae 
comprising administering an effective treatment amount of compound of Formula (VII) or a 
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pharmaceutical ly acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof, is provided, in which: 

• X* is CH, CF, CY 3 or CR 4 ; and/or 

• R 6 and R 7 come together to form a spiro compound selected from the group consisting 
of optionally substituted 3-7 membered spiro carbocyclic or heterocyclic compound 
having one or more N, O and/or S atoms, said heteroatoms independently taken alone or 
in combination with one another; and/or 

• R 9 and R 10 come together to form a spiro compound selected from the group consisting 
of optionally substituted 3-7 membered spiro carbocyclic or heterocyclic compound 
having one or more N, O and/or S atoms, said heteroatoms independently taken alone or 
in combination with one another; and/or 

• each R 8 and R 11 is independently H, CH 3 , CH 2 OH, CH 2 F, CH 2 N 3 , (CH 2 ) m COOH, 
(CH 2 ) m COOR 4 , (CH 2 ) m CONH 2 , (CH 2 ) m CON(R 4 ) 2 , (CH 2 ) m CONHR 4 and N-acyl; and/or 

• each m is independently 0 or 1 ; and/or 

• Base is selected from one of the following: 




and G) 



wherein: 

each R\ R", R'" and R"" is independently selected from the group consisting of 
H, OH, substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl, 
substituted or unsubstituted alkynyl, cycloalkyl, Br-vinyl, -O-alkyl, O-alkenyl, O- 
alkynyl, O-aryl, O-aralkyl, -O-acyl, O-cycloalkyl, NH 2 , NH-alkyl, N-dialkyl, 
NH-acyl, N-aryl, N-aralkyl, NH-cycloalkyl, SH, S-alkyl, S-acyl, S-aryl, S- 
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cycloalkyl, S-aralkyl, F, CI, Br, I, CN, COOH, CONH 2 , C0 2 -alkyl, CONH-alkyl, 
CON-dialkyl, OH, CF 3 , CH 2 OH, (CH 2 ) m OH, (CH 2 ) m NH 2 , (CH 2 ) m COOH, 
(CH 2 ) m CN, (CH 2 ) m N0 2 and (CH 2 ) m CONH 2 ; 
Wis C-R" orN; 

T and V independently are CH or N; 

Q is CH, -CC1, -CBr, -CF, -CI, -CCN, -C-COOH, -C-CONH 2 , or N; 
Qi and Q 2 independently are N or C-R; 
R is H, alkyl or acyl; 

Q3, Q4, Qs and Q6 independently are N or CH; and 
tautomeric forms thereof. 

In a first subembodiment, the compound of Formula (VI), or a pharmaceutically 
acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic form thereof, 
and the method for the treatment of a host infected with a Flaviviridae comprising 
administering an effective treatment amount of compound of Formula (VI) or a 
pharmaceutical^ acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof, is provided, in which: (1) R 1 is independently H or phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (2) 
R 6 is alkyl; (3) R 7 and R 9 are independently OR 2 , alkyl, alkenyl, alkynyl, Br-vinyl, O- 
alkenyl, chlorine, bromine, iodine, N0 2 , amino, loweralkylamino or di(loweralkyl)amino; 
(4) R 8 and R 10 are independently H, alkyl (including lower alkyl), chlorine, bromine, or 
iodine; (5) X is O, S, S0 2 or CH 2 ; (6) W 4 is CX 3 ; and (7) X 3 is CH 3 , CF 3 or CH 2 CH 3 . 

In a second subembodiment, the compound of Formula (VI), or a pharmaceutically 
acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic form thereof, 
and the method for the treatment of a host infected with a Flaviviridae comprising 
administering an effective treatment amount of compound of Formula (VI) or a 
pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof, is provided, in which: (1) R 1 is independently H or phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
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(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; 

5 cholesterol; or other pharmaceutical^ acceptable leaving group which when administered in 

vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (2) 
R 6 is alkyl, alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, chloro, bromo, fluoro, 
iodo, NO2, amino, loweralkylamino, or di(loweralkyl)amino; (3) R 7 and R 9 are 
independently OR 2 ; (4) R 8 and R 10 are independently H, alkyl (including lower alkyl), 

10 chlorine, bromine, or iodine; (5) X is O, S, S0 2 or CH 2 ; (6) W 4 is CX 3 ; and (7) X 3 is CH 3 , 
CF 3 or CH2CH3. 

In a third subembodiment, the compound of Formula (VI), or a pharmaceutical ly 
acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic form thereof, 
and the method for the treatment of a host infected with a Flaviviridae comprising 

15 administering an effective treatment amount of compound of Formula (VI) or a 

pharmaceutical^ acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof, is provided, in which: (1) R 1 is independently H or phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 

20 arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 

optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; 
cholesterol; or other pharmaceutical^ acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (2) 

25 R 6 is alkyl, alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, chloro, bromo, fluoro, 

iodo, N0 2 , amino, loweralkylamino or di(loweralkyl)amino; (3) R 7 and R 9 are 
independently OR 2 , alkyl, alkenyl, alkynyl, Br-vinyl, O-alkenyl, chlorine, bromine, iodine, 
N0 2 , amino, loweralkylamino or di(loweralkyl)amino; (4) R 8 and R 10 are H; (5) X is O, S, 
S0 2 or CH 2 ; (6) W 4 is CX 3 ; and (7) X 3 is CH 3 , CF 3 or CH 2 CH 3 . 

30 In a fourth subembodiment, the compound of Formula (VI), or a pharmaceutically 

acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic form thereof, 
and the method for the treatment of a host infected with a Flaviviridae comprising 
administering an effective treatment amount of compound of Formula (VI) or a 
pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
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form thereof, is provided, in which: (1) R 1 is independently H or phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 

5 optionally substituted with one or more substituents as described in the definition of aryl 

given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (2) 
R 6 is alkyl, alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, chloro, bromo, fluoro, 

10 iodo, NO2, amino, loweralkylamino, or di(loweralkyl)amino; (3) R 7 and R 9 are 

independently OR 2 , alkyl, alkenyl, alkynyl, Br-vinyl, O-alkenyl, chlorine, bromine, iodine, 
N0 2 , amino, loweralkylamino, or di(loweralkyl)amino; (4) R 8 and R 10 are independently H, 
alkyl (including lower alkyl), chlorine, bromine, or iodine; (5) X is O; (6) W 4 is CX 3 ; and 
(7) X 3 is CH 3 , CF 3 or CH 2 CH 3 . 

15 In a fifth subembodiment, the compound of Formula (VI), or a pharmaceutically 

acceptable salt or prodrug, or a stereoisomer ic, tautomeric or polymorphic form thereof, 
and the method for the treatment of a host infected with a Flaviviridae comprising 
administering an effective treatment amount of compound of Formula (VI) or a 
pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 

20 form thereof, is provided, in which: (1) R 1 is independently H or phosphate (including 

monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 

25 given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; 

cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (2) 
R 6 is alkyl; (3) R 7 and R 9 are independently OR 1 ; (4) R 8 and R 10 are independently H, alkyl 
(including lower alkyl), chlorine, bromine or iodine; (5) X is O, S, SO2 or CH 2 ; (6) W 4 is 

30 CX 3 ; and (7) X 3 is CH 3 , CF 3 or CH 2 CH 3 . 

In a sixth subembodiment, the compound of Formula (VI), or a pharmaceutically 
acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic form thereof, 
and the method for the treatment of a host infected with a Flaviviridae comprising 
administering an effective treatment amount of compound of Formula (VI) or a 
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pharmaceutically acceptable salt or prodrug, or a stereoisomer ic, tautomeric or polymorphic 
form thereof, is provided, in which: (1) R 1 is independently H or phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
5 arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 

optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; 
cholesterol; or other pharmaceutical ly acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (2) 

10 R 6 is alkyl; (3) R 7 and R 9 are independently OR 2 , alkyl (including lower alkyl), alkenyl, 

alkynyl, Br-vinyl, O-alkenyl, chlorine, bromine, iodine, N0 2 , amino, loweralkylamino, or 
di(loweralkyl)-amino; (4) R 8 and R 10 are H; (5) X is O, S, S0 2 , or CH 2 ; (6) W 4 is CX 3 ; and 
(7) X 3 is CH 3 , CF 3 or CH 2 CH 3 . 

In a seventh subembodiment, the compound of Formula (VI), or a pharmaceutical^ 

15 acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic form thereof, 

and the method for the treatment of a host infected with a Flaviviridae comprising 
administering an effective treatment amount of compound of Formula (VI) or a 
pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof, is provided, in which: (1) R 1 is independently H or phosphate (including 

20 monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 

(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; 

25 cholesterol; or other pharmaceutically acceptable leaving group which when administered in 

vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (2) 
R 6 is alkyl; (3) R 7 and K 9 are independently OR 2 , alkyl (including lower alkyl), alkenyl, 
alkynyl, Br-vinyl, O-alkenyl, chlorine, bromine, iodine, N0 2 , amino, loweralkylamino or 
di(loweralkyl)-amino; (4) R 8 and R 10 are independently H, alkyl (including lower alkyl), 

30 chlorine, bromine or iodine; (5) X is O; (6) W 4 is CX 3 ; and (7) X 3 is CH 3 , CF 3 or CH 2 CH 3 . 

In a eighth subembodiment, the compound of Formula (VI), or a pharmaceutically 
acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic form thereof, 
and the method for the treatment of a host infected with a Flaviviridae comprising 
administering an effective treatment amount of compound of Formula (VI) or a 
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pharmaceutical ly acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof, is provided, in which: (1) R 1 is independently H or phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
5 arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 

optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; 
cholesterol; or other pharmaceutical^ acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (2) 

10 R 6 is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 
chloro, bromo, fluoro, iodo, NO2, amino, loweralkylamino or di(loweralkyl)amino; (3) R 7 
and R 9 are independently OR 2 ; (4) R 8 and R 10 are hydrogen; (6) X is O, S, S0 2 or CH 2 ; (6) 
W 4 is CX 3 ; and (7) X 3 is CH 3 , CF 3 or CH 2 CH 3 . 

In a ninth subembodiment, the compound of Formula (VI), or a pharmaceutical^ 

15 acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic form thereof, 

and the method for the treatment of a host infected with a Flaviviridae comprising 
administering an effective treatment amount of compound of Formula (VI) or a 
pharmaceutical ly acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof, is provided, in which: (1) R 1 is independently H or phosphate (including 

20 monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 

(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; 

25 cholesterol; or other pharmaceutical^ acceptable leaving group which when administered in 

vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (2) 
R 6 is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 
chloro, bromo, fluoro, iodo, NO2, amino, loweralkylamino or di(loweralkyl)amino; (3) R 7 
and R 9 are independently OR 2 ; (4) R 8 and R 10 are independently H, alkyl (including lower 

30 alkyl), chlorine, bromine or iodine; (5) X is O; (6) W 4 is CX 3 ; and (7) X 3 is CH 3 , CF 3 or 
CH 2 CH 3 . 

In a tenth subembodiment, the compound of Formula (VI), or a pharmaceutical^ 
acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic form thereof, 
and the method for the treatment of a host infected with a Flaviviridae comprising 
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administering an effective treatment amount of compound of Formula (VI) or a 
pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof, is provided, in which: (1) R 1 is independently H or phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
5 (including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 

arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; 
cholesterol; or other pharmaceutical^ acceptable leaving group which when administered in 

10 vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (2) 
R 6 is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 
chloro, bromo, fluoro, iodo, N0 2 , amino, loweralkylamino or di(loweralkyl)amino; (3) R 7 
and R 9 are independently OR 2 , alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, O- 
alkenyl, chlorine, bromine, iodine, N0 2 , amino, loweralkylamino, or di(loweralkyl)amino; 

15 (4) R 8 and R 10 are hydrogen; (5) X is O; (6) W 4 is CX 3 ; and (7) X 3 is CH 3 , CF 3 or CH 2 CH 3 . 

In an eleventh subembodiment, the compound of Formula (VI), or a 
pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof, and the method for the treatment of a host infected with a Flaviviridae 
comprising administering an effective treatment amount of compound of Formula (VI) or a 

20 pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 

form thereof, is provided, in which: (1) R 1 is independently H or phosphate; (2) R 6 is alkyl 
(including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, chloro, 
bromo, fluoro, iodo, N0 2 , amino, loweralkylamino or di(loweralkyl)amino; (3) R 7 and R 9 
are independently OR 2 ; (4) R 8 and R 10 are hydrogen; (5) X is O, S, S0 2 or CH 2 ; (6) W 4 is 

25 CX 3 ; and (7) X 3 is CH 3 , CF 3 or CH 2 CH 3 . 

In a twelfth subembodiment, the compound of Formula (VI), or a pharmaceutically 
acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic form thereof, 
and the method for the treatment of a host infected with a Flaviviridae comprising 
administering an effective treatment amount of compound of Formula (VI) or a 

30 pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof, is provided, in which: (1) R l is independently H or phosphate; (2) R 6 is alkyl; 
(3) R 7 and R 9 are independently OR 2 ; (4) R 8 and R 10 are hydrogen; (5) X is O, S, S0 2 , or 
CH 2 ; (6) W 4 is CX 3 ; and (7) X 3 is CH 3 , CF 3 or CH 2 CH 3 . 
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In a thirteenth subembodiment, the compound of Formula (VI), or a 
pharmaceutical^ acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof, and the method for the treatment of a host infected with a Flaviviridae 
comprising administering an effective treatment amount of compound of Formula (VI) or a 
pharmaceutical^ acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof, is provided, in which: (1) R 1 is independently H or phosphate; (2) R 6 is alkyl; 
(3) R 7 and R 9 are independently OR 2 ; (4) R 8 and R 10 are independently H, alkyl (including 
lower alkyl), chlorine, bromine, or iodine; (5) X is O; (6) W 4 is CX 3 ; and (7) X 3 is CH 3 , CF 3 
or CH 2 CH 3 . 

In a fourteenth subembodiment, the compound of Formula (VI), or a 
pharmaceutical ly acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof, and the method for the treatment of a host infected with a Flaviviridae 
comprising administering an effective treatment amount of compound of Formula (VI) or a 
pharmaceutical ly acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof, is provided, in which: (1) R 1 is independently H or phosphate; (2) R 6 is alkyl; 
(3) R 7 and R 9 are independently OR 2 , alkyl (including lower alkyl), alkenyl, alkynyl, Br- 
vinyl, O-alkenyl, chlorine, bromine, iodine, NO2, amino, loweralkylamino or 
di(loweralkyl)amino; (4) R 8 and R 10 are hydrogen; (5) X is O; (6) W 4 is CX 3 ; and (7) X 3 is 
CH 3 , CF 3 or CH 2 CH 3 . 

In even more preferred subembodiments, the compound of Formula (VI), or a 
pharmaceutical ly acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof, and the method for the treatment of a host infected with a Flaviviridae 
comprising administering an effective treatment amount of compound of Formula (VI) or a 
pharmaceutical ly acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof, is provided, in which: 

(1) Base is 8-methyladenine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are 
hydroxyl; (5) R 8 and R 10 are hydrogen; and (6) X is O; 

(1) Base is 8-methylguanine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are 
hydroxyl; (5) R 8 and R 10 are hydrogen; and (6) X is O; 

(1) Base is 6-methylcytosine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are 
hydroxyl; (5) R 8 and R 10 are hydrogen; and (6) X is O; 

(1) Base is 6-methylthymidine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 
are hydroxyl; (5) R 8 and R 10 are hydrogen; and (6) X is O; 
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(1) Base is 6-methyluracil; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are 
hydroxyl; (5) R 8 and R 10 are hydrogen; and (6) X is O; 

(1) Base is 8-methyladenine; (2) R 1 is phosphate; (3) R 6 is methyl; (4) R 7 and R 9 are 
hydroxyl; (5) R 8 and R 10 are hydrogen; and (6) X is O; 

(1) Base is 8-methyladenine; (2) R 1 is hydrogen; (3) R 6 is ethyl; (4) R 7 and R 9 are 
hydroxyl; (5) R 8 and R 10 are hydrogen; and (6) X is O; 

(1) Base is 8-methyladenine; (2) R 1 is hydrogen; (3) R 6 is propyl; (4) R 7 and R 9 are 
hydroxyl; (5) R 8 and R 10 are hydrogen; and (6) X is O; 

(1) Base is 8-methyladenine; (2) R l is hydrogen; (3) R 6 is butyl; (4) R 7 and R 9 are 
hydroxyl; (5) R 8 and R 10 are hydrogen; and (6) X is O; 

(1) Base is 8-methyladenine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 is hydrogen 
and R 9 is hydroxyl; (5) R 8 and R 10 are hydrogen; and (6) X is O; 

(1) Base is 8-methyladenine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are 
hydroxyl; (5) R 8 and R 10 are hydrogen; and (6) X is S; 

(1) Base is 8-methyladenine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are 
hydroxyl; (5) R 8 and R 10 are hydrogen; and (6) X is S0 2 ; 

(1) Base is 8-methyladenine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are 
hydroxyl; (5) R 8 and R 10 are hydrogen; and (6) X is CH 2 . 

In a fifth principal embodiment, a compound of Formula (VIII), (IX) or (X) or a 
pharmaceutical^ acceptable salt or prodrug, or a stereoisomeric, tautomeric, or 
polymorphic form thereof, is provided, as well as a method for the treatment of a host 
infected with a Flaviviridae comprising administering an effective treatment amount of 
compound of Formula (VIII), (IX), or (X): 

Base* Base* Base* 




(VIII) (IX) (X) 

or a pharmaceutical^ acceptable salt or prodrug, or a stereoisomeric, tautomeric or 
polymorphic form thereof, wherein: 
R 1 , R 2 , R 3 , R 4 , R s , Y 3 , X, and X* are as defined above; 
Base* is a purine or pyrimidine base as defined herein; 



91 



each R 12 is independently a substituted alky I (including lower alkyl), CH 2 CN, CH 2 N 3 , 
CH 2 NH 2 , CH 2 NHCH 3 , CH 2 N(CH 3 ) 2 , CH 2 OH, halogenated alkyl (including halogenated 
lower alkyl), CF 3 , C(Y 3 ) 3 , 2-Br-ethyl, CH 2 F, CH 2 C1, CH 2 CF 3 , CF 2 CF 3 , C(Y 3 ) 2 C(Y 3 ) 3 , 
substituted alkenyl, haloalkenyl (but not Br-vinyl), substituted alkynyl, haloalkynyl, 
-CH 2 C(0)OH, -CH 2 C(0)OR 4 , -CH 2 C(0)0(lower alkyl), -CH 2 C(0)NH 2 , -CH 2 C(0)NHR 4 , 
-CH 2 C(0)NH(lower alkyl), -CH 2 C(0)N(R 4 ) 2 , -CH 2 C(0)N(lower alkyl) 2 , -(CH 2 ) m C(0)OH, 
-(CH 2 ) m C(0)OR 4 , -(CH 2 ) m C(0)0(lower alkyl), -(CH 2 ) m C(0)NH 2 , -(CH 2 ) m C(0)NHR 4 , 
-(CH 2 ) m C(0)NH(lower alkyl), -(CH 2 ) m C(0)N(R 4 ) 2 , -(CH 2 ) m C(0)N(lower alkyl) 2 , 
-C(0)OH, -C(0)OR 4 , -C(0)NH 2 , -C(0)NHR 4 , -C(0)NH(lower alkyl), -C(0)N(R 4 ) 2 , 
-C(0)N(lower alkyl) 2 ; 

each R 13 is independently substituted alkyl (including lower alkyl), CH 2 CN, CH 2 N 3 , 
CH 2 NH 2 , CH 2 NHCH 3 , CH 2 N(CH 3 ) 2 , CH 2 OH, halogenated alkyl (including halogenated 
lower alkyl), CF 3 , C(Y 3 ) 3 , 2-Br-ethyl, CH 2 F, CH 2 CI, CH 2 CF 3 , CF 2 CF 3 , C(Y 3 ) 2 C(Y 3 ) 3 , 
substituted alkenyl, haloalkenyl (but not Br-vinyl), substituted alkynyl, haloalkynyl, 
optionally substituted carbocycle (preferably a 3-7 membered carbocyclic ring), optionally 
substituted heterocycle (preferably a 3-7 membered heterocyclic ring having one or more O, 
S and/or N), optionally substituted heteroaryl (preferably a 3-7 membered heteroaromatic 
ring having one or more O, S and/or N), -CH 2 C(0)OH, -CH 2 C(0)OR 4 , -CH 2 C(0)0(lower 
alkyl), -CH 2 C(0)SH, -CH 2 C(0)SR 4 , -CH 2 C(0)S(lower alkyl), -CH 2 C(0)NH 2 , 
-CH 2 C(0)NHR 4 , -CH 2 C(0)NH(lower alkyl), -CH 2 C(0)N(R 4 ) 2 , -CH 2 C(0)N(lower alkyl) 2 , 
-(CH 2 ) m C(0)OH, -(CH 2 ) m C(0)OR 4 , -(CH 2 ) m C(0)0(lower alkyl), -(CH 2 ) m C(0)SH, 
-(CH 2 ) m C(0)SR 4 , -(CH 2 ) m C(0)S(lower alkyl), -(CH 2 ) m C(0)NH 2 , -(CH 2 ) m C(0)NHR 4 , 
-(CH 2 ) m C(0)NH(lower alkyl), -(CH 2 ) m C(0)N(R 4 ) 2 , -(CH 2 ) m C(0)N(lower alkyl) 2 , 
-C(0)OH, -C(0)OR 4 , -C(0)SH, -C(0)SR 4 , -C(0)S(lower alkyl), -C(0)NH 2 , -C(0)NHR 4 , 
-C(0)NH(lower alkyl), -C(0)N(R 4 ) 2 , -C(0)N(lower alkyl) 2 , -0(R 4 ), -O(alkynyl), 
-O(aralkyl), -O(cycloalkyl), -S(acyl), -S(lower acyl), -S(R 4 ), -S(lower alkyl), -S(alkenyl), 
-S(alkynyl), -S(aralkyl), -S(cycloalkyl), -NHR 4 , -NR 4 R 5 , -NH(alkenyl), -NH(alkynyl), 
-NH(aralkyl), -NH(cycloalkyl), SCN, OCN, NCO or fluoro; 

alternatively, R 12 and R 13 can come together to form a spiro compound selected from the 
group consisting of optionally substituted carbocycle (preferably a 3-7 membered 
carbocyclic ring) or optionally substituted heterocycle (preferably a 3-7 membered 
heterocyclic ring having one or more O, S and/or N); and 
each m is independently 0, 1 or 2. 
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In a sixth principal embodiment, a compound of Formula (XI) or (XII) or a 
pharmaceutical^ acceptable salt or prodrug, or a stereoisomeric, tautomeric, or 
polymorphic form thereof, is provided, as well as a method for the treatment of a host 
infected with a Flaviviridae comprising administering an effective treatment amount of 
compound of Formula (XI) or (XII): 



R'O 



Base* 



R l O 



R 



? 



Base* 



R 



? 



R° 



R 9 R ,J R* K' } 

(XI) (XII) 

or a pharmaceutical^ acceptable salt or prodrug, or a stereoisomeric, tautomeric or 
polymorphic form thereof, wherein: 
10 Base*, R, R 1 , R 2 , R 3 , R 4 , R 5 , R 12 , R 13 , Y, Y 1 , Y 2 , Y 3 , W*, W 1 , W 2 , W 3 , W 4 , X, X*, X 2 and 
X 3 are as defined above; 

wherein, in one embodiment, R 8 in Formula (XI) is -OH or -NH 2 only when X is carbon; 
and wherein; 

each R 8 and R 11 is independently hydrogen, an optionally substituted alkyl (including lower 
15 alkyl), CH 3 , CH 2 CN, CH 2 N 3 , CH 2 NH 2 , CH 2 NHCH 3 , CH 2 N(CH 3 ) 2 , CH 2 OH, halogenated 
alkyl (including halogenated lower alkyl), CF 3 , C(Y 3 ) 3 , 2-Br-ethyl, CH 2 F, CH 2 C1, CH 2 CF 3 , 

3 3 

CF 2 CF 3 , C(Y ) 2 C(Y ) 3 , optionally substituted alkenyl, haloalkenyl, Br-vinyl, optionally 
substituted alkynyl, haloalkynyl, -CH 2 C(0)OH, -CH 2 C(0)OR 4 , -CH 2 C(0)0(lower alkyl), 
-CH 2 C(0)NH 2 , -CH 2 C(0)NHR 4 , -CH 2 C(0)NH(lower alkyl), -CH 2 C(0)N(R 4 ) 2 , 
-CH 2 C(0)N(lower alkyl) 2 , -(CH 2 ) m C(0)OH, -(CH 2 ) m C(0)OR 4 , -(CH 2 ) m C(0)0(lower 
alkyl), -(CH 2 ) m C(0)NH 2 , -(CH 2 ) m C(0)NHR 4 , -(CH 2 ) m C(0)NH(lower alkyl), 
-(CH 2 ) m C(0)N(R 4 ) 2 , -(CH 2 ) m C(0)N(lower alkyl) 2 , -C(0)OH, -C(0)OR 4 , -C(0)0(lower 
alkyl), -C(0)NH 2 , -C(0)NHR 4 , -C(0)NH(lower alkyl), -C(0)N(R 4 ) 2 , -C(0)N(lower alkyl) 2 , 
cyano, NH-acyl or N(acyl) 2 ; 

each R 9 and R 10 are independently hydrogen, OH, OR 2 , optionally substituted alkyl 
(including lower alkyl), CH 3 , CH 2 CN, CH 2 N 3 , CH 2 NH 2 , CH 2 NHCH 3 , CH 2 N(CH 3 ) 2 , 
CH 2 OH, halogenated alkyl (including halogenated lower alkyl), CF 3 , C(Y 3 ) 3 , 2-Br-ethyl, 
CH 2 F, CH 2 CI, CH 2 CF 3 , CF 2 CF 3 , C(Y 3 ) 2 C(Y 3 ) 3 , optionally substituted alkenyl, haloalkenyl, 
Br-vinyl, optionally substituted alkynyl, haloalkynyl, optionally substituted carbocycle 
30 (preferably a 3-7 membered carbocyclic ring), optionally substituted heterocycle (preferably 
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a 3-7 membered heterocyclic ring having one or more O, S and/or N), optionally substituted 
heteroaryl (preferably a 3-7 membered heteroaromatic ring having one or more O, S and/or 
N), -CH 2 C(0)OH, -CH 2 C(0)OR 4 , -CH 2 C(0)0(lower alkyl), -CH 2 C(0)SH, -CH 2 C(0)SR 4 , 
-CH 2 C(0)S(lower alkyl), -CH 2 C(0)NH 2 , -CH 2 C(0)NHR 4 , -CH 2 C(0)NH(lower alkyl), 
-CH 2 C(0)N(R 4 ) 2 , -CH 2 C(0)N(lower alkyl) 2 , -(CH 2 ) m C(0)OH ? -(CH 2 ) m C(0)OR 4 , 
-(CH 2 ) m C(0)0(lower alkyl), -(CH 2 ) m C(0)SH, -(CH 2 ) m C(0)SR 4 , -(CH 2 ) m C(0)S(lower 
alkyl), -(CH 2 ) m C(0)NH 2 , -(CH 2 ) m C(0)NHR 4 , -(CH 2 ) m C(0)NH(lower alkyl), 
-(CH 2 ) m C(0)N(R 4 ) 2 , -(CH 2 ) m C(0)N(lower alkyl) 2 , -C(0)OH, -C(0)OR 4 , -C(0)0(lower 
alkyl), -C(0)SH, -C(0)SR 4 , -C(0)S(lower alkyl), -C(0)NH 2 , -C(0)NHR 4 , -C(0)NH(lower 
alkyl), -C(0)N(R 4 ) 2 , -C(0)N(lower alkyl) 2 , -O(acyl), -0(lower acyl), -0(R 4 ), -O(alkyl), 
-0(lower alkyl), -O(alkenyl), -O(alkynyl), -O(aralkyl), -O(cycloalkyl), -S(acyl), -S(lower 
acyl), -S(R 4 ), -S(lower alkyl), -S(alkenyl), -S(alkynyl), -S(aralkyl), -S(cycloalkyl), N0 2 , 
NH 2 , -NH(lower alkyl), -NHR 4 , -NR 4 R ? , -NH(acyl), -N(lower alkyl) 2 , -NH(alkenyl), 
-NH(alkynyl), -NH(aralkyl), -NH(cycloalkyl), -N(acyl) 2 , azido, cyano, SCN, OCN, NCO or 
halo (fluoro, chloro, bromo, iodo); 
each m is independently 0, 1 or 2; and 

alternatively, R 8 and R 13 , R 9 and R 13 , R 9 and R 11 or R 10 and R 12 can come together to form a 
bridged compound selected from the group consisting of optionally substituted carbocycle 
(preferably a 3-7 membered carbocyclic ring) or optionally substituted heterocycle 
(preferably a 3-7 membered heterocyclic ring having one or more O, S and/or N); or 
alternatively, R 12 and R 13 or R 9 and R 10 can come together to form a spiro compound 
selected from the group consisting of optionally substituted carbocycle (preferably a 3-7 
membered carbocyclic ring) or optionally substituted heterocycle (preferably a 3-7 
membered heterocyclic ring having one or more O, S and/or N). 
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In a particular apect of the invention, compounds of the Formula (XIII) or (XIV) or 
a pharmaceutical^ acceptable salt or prodrug, or a stereoisomer^, tautomeric or 
polymorphic form thereof, is provided, as well as a method for the treatment of a host 
infected with a Flaviviridae comprising administering an effective treatment amount of 
compound of Formula (XIII) or (XIV): 
OR 3 . OR 3 ^ 



or a pharmaceutical^ acceptable salt or prodrug, or a stereoisomeric, tautomeric or 
polymorphic form thereof, wherein: 

R3 is selected from the group consisting of H; mono-, di-, and tri-phosphate or a stabilized 
phosphate prodrug; acyl; a sulfonate ester; optionally substituted alkyl sulfonyl; optionally 
substituted arylsulfonyl; a lipid; an amino acid; a carbohydrate; a peptide; cholesterol; and a 
pharmaceutical^ acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R3 is independently H, or mono-, di- or triphosphate; 
X" is selected from the group consisting of one or more O, S, SO, SO2, N, NH, NR and CH2 
wherein any of the aforementioned may be optionally substituted and may be variably 
positioned so as to form a 3-7 membered ring; 
R is H, alkyl or acyl; 

B indicates a spiro compound selected from the group consisting of optionally substituted 
carbocycle (preferably a 3-7 membered carbocyclic ring) or optionally substituted 
heterocycle (preferably a 3-7 membered heterocyclic ring having one or more O, S and/or 
N); and 




(XIII) 



(XIV) 
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Base is selected from the group consisting of: 




O 



R" 



R' 



(9) 




and 



0) 



wherein: 

each R\ R", R'" and R"" are independently selected from the group consisting of 
H, OH, substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl, 
substituted or unsubstituted alkynyl, cycloalkyl, Br-vinyl, -O-alkyl, O-alkenyl, O- 
alkynyl, O-aryl, O-aralkyl, -O-acyl, O-cycIoalkyl, NH 2 , NH-alkyl, N-dialkyl, 
NH-acyl, N-aryl, N-aralkyl, NH-cycloalkyl, SH, S-alkyl, S-acyl, S-aryl, S- 
cycloalkyl, S-aralkyl, F, CI, Br, I, CN, COOH, CONH 2 , C0 2 -alkyl, CONH-alkyl, 
CON-dialkyl, OH, CF 3 , CH 2 OH, (CH 2 ) m OH, (CH 2 ) m NH 2 , (CH 2 ) m COOH, 
(CH 2 ) m CN, (CH 2 ) m N0 2 and (CH 2 ) m CONH 2 ; 
m is 0 or 1 ; 
Wis C-R" orN; 

T and V independently are CH or N; 

Q is CH, -CC1, -CBr, -CF, -CI, -CCN, -C-COOH, -C-CONH 2 , or N; 
Qi and Q 2 independently are N or C-R; 
R is H, alkyl or acyl; 

Q3, Q4, Q5 and Q6 independently are N or CH; and 
tautomeric forms thereof. 

In a second particular apect of the invention, a compound of Formula (XV), (XVI) 
or (XVII) or a pharmaceutical^ acceptable salt or prodrug, or a stereoisomeric, tautomeric 
or polymorphic form thereof, is provided, as well as a method for the treatment of a host 
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infected with a Flaviviridae comprising administering an effective treatment amount of 
compound of Formula (XV), (XVI), or (XVII): 






or 

(XVI) 

or its pharmaceutical ly acceptable salt or prodrug, or a stereoisomeric, tautomeric or 
polymorphic form thereof, wherein: 

G and E independently are selected from the group consisting of H, CH 3 , CH 2 OH, CH 2 F, 
CH 2 N 3 , CH 2 CN, (CH 2 ) m COOH, (CH 2 ) m COOR, (CH 2 ) m CONH 2 , (CH 2 ) m CONR 2 , 
(CH 2 ) m CONHR and N-acyl; 
R is H, alkyl or acyl; 
m is 0 or 1 ; and 

R 3 and Base are as defined for Formula (XIII). 

Alternatively, for compound of Formula (XVII), at most one of G and E can further 
be hydrogen. 

In a third particular apect of the invention, a compound of Formula (XVIII) or a 
pharmaceutical^ acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof, is provided, as well as a method for the treatment of a host infected with a 
Flaviviridae comprising administering an effective treatment amount of compound of 
Formula (XVIII): 

R 3°^ Base 




HO . OH 

(XVIII) 

or its pharmaceutical^ acceptable salt or prodrug, or a stereoisomeric, tautomeric or 
polymorphic form thereof, wherein: 

M is selected from the group consisting of S, SO, and S0 2 ; and 
R3 and Base are as defined for Formula (XIII). 
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In a fourth particular aspect of the invention, a compound of Formula (XIX), (XX), 
(XXI) (XXII) or (XXIII) or a pharmaceutical ly acceptable salt or prodrug, or a 
stereoisomeric, tautomeric or polymorphic form thereof, is provided, as well as a method 
for the treatment of a host infected with a Flaviviridae comprising administering an 
effective treatment amount of compound of Formula (XIX), (XXI), (XXII), or (XXIII): 




(XIX) (XX) (XXI) (XXII) 




or its pharmaceutical^ acceptable salt or prodrug or a stereoisomeric, tautomeric or 
polymorphic form thereof, wherein: 

A is selected from the group consisting of optionally substituted lower alkyl, cycloalkyl, 
alkenyl, alkynyl, CH 2 OH, CH 2 NH 2 , CH 2 NHCH 3 , CH 2 N(CH 3 ) 2 , CH 2 F, CH 2 C1, CH 2 N 3 , 
CH 2 CN, CH 2 CF 3 , CF 3i CF 2 CF 3 , CH 2 C0 2 R, (CH 2 ) m COOH, (CH 2 ) m COOR, (CH 2 ) m CO- 
NH 2 , (CH 2 ) m CONR 2 , and (CH 2 ) m CONHR; 

Y is selected from the group consisting of H, optionally substituted lower alkyl, 
cycloalkyl, alkenyl, alkynyl, CH 2 OH, CH 2 NH 2 , CH 2 NHCH 3 , CH 2 N(CH 3 ) 2 , CH 2 F, 
CH 2 C1, CH 2 N 3 , CH 2 CN, CH 2 CF 3 , CF 3 , CF 2 CF 3 , CH 2 C0 2 R, (CH 2 ) m COOH, 
(CH 2 ) m COOR, (CH 2 ) m CONH 2 , (CH 2 ) m CONR 2 , and (CH 2 ) m CONHR; 
R is H, alkyl or acyl; 

X is selected from the group consisting of -OH, optionally substituted alkyl, cycloalkyl, 
alkenyl, alkynyl, -O-alkyl, -O-alkenyl, -O-alkynyl, -O-aryl, -O-aralkyl, -O-cycloalkyl-, 
O-acyl, F, CI, Br, I, CN, NC, SCN, OCN, NCO, N0 2 , NH 2 , N 3 , NH-acyl, NH-alkyl, N- 
dialkyl, NH-alkenyl, NH-alkynyl, NH-aryl, NH-aralkyl, NH-cycloalkyl, SH, S-alkyl, S- 
alkenyl, S-alkynyl, S-aryl, S-aralkyl, S-acyl, S-cycloalkyl, C0 2 -alkyl, CONH-alkyl, 
CON-dialkyl, CONH-alkenyl, CONH-alkynyl, CONH-aralkyl, CONH-cycloalkyl, 
CH 2 OH, CH 2 NH 2 , CH 2 NHCH 3 , CH 2 N(CH 3 ) 2 , CH 2 F, CH 2 C1, CH 2 N 3 , CH 2 CN, CH 2 CF 3 , 
CF 3 , CF 2 CF 3 , CH 2 C0 2 R, (CH 2 ) m COOH, (CH 2 ) m CQOR, (CH 2 ) m CONH 2 , (CH 2 ) m CONR 2 , 
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(CH2) m CONHR, an optionally substituted 3-7 membered carbocyclic, and an optionally 
substituted 3-7 membered heterocyclic ring having O, S and/or N independently as a 
heteroatom taken alone or in combination; 
m is 0 or 1 ; 

R 3 is selected from the group consisting of H; mono-, di-, and tri-phosphate or a 
stabilized phosphate prodrug; substituted or unsubstituted alkyl; acyl; a sulfonate ester; 
optionally substituted alkyl sulfonyl; optionally substituted arylsulfonyl; a lipid; an 
amino acid; a carbohydrate; a peptide; cholesterol; and a pharmaceutically acceptable 
leaving group which when administered in vivo is capable of providing a compound 
wherein Ri is independently H, or mono-, di- or triphosphate; and 
Base is a non-natural base selected from the group of: 




each R', R", R'" and R"" is independently selected from the group consisting of 
H, OH, substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl, 
substituted or unsubstituted alkynyl, cycloalkyl, Br-vinyl, -O-alkyI, O-alkenyl, O- 
alkynyl, O-aryl, O-aralkyl, -O-acyl, O-cycloalkyl, NH 2 , NH-alkyl, N-dialkyl, 
NH-acyl, N-aryl, N-aralkyl, NH-cycloalkyl, SH, S-alkyl, S-acyl, S-aryl, S- 
cycloalkyl, S-aralkyl, F, CI, Br, I, CN, COOH, CONH 2 , C0 2 -alkyl, CONH-alkyl, 
CON-dialkyl, OH, CF 3 , CH 2 OH, (CH 2 ) m OH, (CH 2 ) m NH 2 , (CH 2 ) m COOH, 
(CH 2 ) m CN, (CH 2 ) m N0 2 and (CH 2 ) m CONH 2 ; 
m is 0 or 1 ; 
WisC-R"orN; 

T and V independently are CH or N; 
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Q is CH, -CC1, -CBr, -CF, -CI, -CCN, -C-COOH, -C-CONH 2 , or N; 
Qi and Q2 independently are N or C-R""; and 
Q3 ? Q4, Q5 and Q6 independently are N or CH; 

with the proviso that in bases (g) and (i), R\ R"" are not H, OH, or NH 2 ; and Q, 
T, V, Q 2 , Q 5 and Q 6 are not N. 

In another preferred embodiment, a compound of Formula (IX), or a 
pharmaceutical ly acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof, is provided, as well as a method for the treatment of a host infected with a 
Flaviviridae comprising administering an effective treatment amount of compound of 
Formula (IX): 

Base* 




(IX) 

or a stereoisomeric, tautomeric or polymorphic form thereof, or a pharmaceutical^ 
acceptable salt thereof, wherein: 

R\R 2 andR 3 are independently H; phosphate; straight chained, branched or cyclic 
alkyl; acyl; COalkyl; CO-aryl; CO-alkoxyalkyl; CO-aryloxyalkyl; CO-substituted aryl; 
sulfonate ester; benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents; alkylsulfonyl; arylsulfonyl; aralkylsulfonyl; a lipid; an amino acid; a 
carbohydrate; a peptide; cholesterol; or a pharmaceutically acceptable leaving group which 
when administered in vivo is capable of providing a compound wherein R 1 , R 2 and/or R 3 is 
independently H or phosphate; 

X is O, S, S0 2 or CH 2 ; 

Base* is a purine or pyrimidine base; 

R ,2 isC(Y 3 ) 3 ; 

Y 3 is independently H, F, CI, Br or I; and 
R 13 is fluoro. 

In one subembodiment X is O, and Y 3 is H. In another subembodiment, when X is 
O and Y 3 is H, R 1 , R 2 and R 3 are also H. 
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IL Stereochemistry 

It is appreciated that nucleosides of the present invention have several chiral centers 
and may exist in and be isolated in optically active and racemic forms. Some compounds 
may exhibit polymorphism. It is to be understood that the present invention encompasses 
any racemic, optically-active, diastereomeric, polymorphic, or stereoisomeric form, or 
mixtures thereof, of a compound of the invention, which possess the useful properties 
described herein. It being well known in the art how to prepare optically active forms (for 
example, by resolution of the racemic form by recrystallization techniques, by synthesis 
from optically-active starting materials, by chiral synthesis, or by chromatographic 
separation using a chiral stationary phase). 

In particular, since the 1' and 4' carbons of the nucleoside are chiral, their 
nonhydrogen substituents (the base and the CHOR groups, respectively) can be either cis 
(on the same side) or trans (on opposite sides) with respect to the sugar ring system. The 
four optical isomers therefore are represented by the following configurations (when 
orienting the sugar moiety in a horizontal plane such that the oxygen atom is in the back): 
cis (with both groups "up", which corresponds to the configuration of naturally occurring B- 
D nucleosides), cis (with both groups "down", which is a nonnaturally occurring 6-L 
configuration), trans (with the C2' substituent "up" and the C4' substituent "down"), and 
trans (with the C2' substituent "down" and the C4' substituent "up"). The "D-nucleosides" 
are cis nucleosides in a natural configuration and the "L-nucleosides" are cis nucleosides in 
the nonnaturally occurring configuration. 

Likewise, most amino acids are chiral (designated asL or D, wherein the L 
enantiomer is the naturally occurring configuration) and can exist as separate enantiomers. 

Examples of methods to obtain optically active materials are known in the art, and 
include at least the following. 

i) physical separation of crystals - a technique whereby macroscopic crystals of the 
individual enantiomers are manually separated. This technique can be used if 
crystals of the separate enantiomers exist, i.e., the material is a conglomerate, and 
the crystals are visually distinct; 

ii) simultaneous crystallization - a technique whereby the individual enantiomers are 
separately crystallized from a solution of the racemate, possible only if the latter is a 
conglomerate in the solid state; 

iii) enzymatic resolutions - a technique whereby partial or complete separation of a 
racemate by virtue of differing rates of reaction for the enantiomers with an enzyme; 

101 



enzymatic asymmetric synthesis -,a synthetic technique whereby at least one step of 
the synthesis uses an enzymatic reaction to obtain an enantiomerically pure or 
enriched synthetic precursor of the desired enantiomer; 

chemical asymmetric synthesis - a synthetic technique whereby the desired 
enantiomer is synthesized from an achiral precursor under conditions that produce 
asymmetry (i.e., chirality) in the product, which may be achieved using chiral 
catalysts or chiral auxiliaries; 

diastereomer separations - a technique whereby a racemic compound is reacted with 
an enantiomerically pure reagent (the chiral auxiliary) that converts the individual 
enantiomers to diastereomers. The resulting diastereomers are then separated by 
chromatography or crystallization by virtue of their now more distinct structural 
differences and the chiral auxiliary later removed to obtain the desired enantiomer; 
first- and second-order asymmetric transformations - a technique whereby 
diastereomers from the racemate equilibrate to yield a preponderance in solution of 
the diastereomer from the desired enantiomer or where preferential crystallization of 
the diastereomer from the desired enantiomer perturbs the equilibrium such that 
eventually in principle all the material is converted to the crystalline diastereomer 
from the desired enantiomer. The desired enantiomer is then released from the 
diastereomer; 

kinetic resolutions - this technique refers to the achievement of partial or complete 
resolution of a racemate (or of a further resolution of a partially resolved compound) 
by virtue of unequal reaction rates of the enantiomers with a chiral, non-racemic 
reagent or catalyst under kinetic conditions; 

enantiospecific synthesis from non-racemic precursors - a synthetic technique 
whereby the desired enantiomer is obtained from non-chiral starting materials and 
where the stereochemical integrity is not or is only minimally compromised over the 
course of the synthesis; 

chiral liquid chromatography - a technique whereby the enantiomers of a racemate 
are separated in a liquid mobile phase by virtue of their differing interactions with a 
stationary phase. The stationary phase can be made of chiral material or the mobile 
phase can contain an additional chiral material to provoke the differing interactions; 
chiral gas chromatography - a technique whereby the racemate is volatilized and 
enantiomers are separated by virtue of their differing interactions in the gaseous 
mobile phase with a column containing a fixed non-racemic chiral adsorbent phase; 
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xii) extraction with chiral solvents - a technique whereby the enantiomers are separated 
by virtue of preferential dissolution of one enantiomer into a particular chiral 
solvent; 

xiii) transport across chiral membranes - a technique whereby a racemate is placed in 
contact with a thin membrane barrier. The barrier typically separates two miscible 
fluids, one containing the racemate, and a driving force such as concentration or 
pressure differential causes preferential transport across the membrane barrier. 
Separation occurs as a result of the non-racemic chiral nature of the membrane 
which allows only one enantiomer of the racemate to pass through. 

///. Definitions 

The term "alkyl", as used herein, unless otherwise specified, refers to a saturated 
straight, branched, or cyclic, primary, secondary, or tertiary hydrocarbon of typically C\ to 
Cio, and specifically includes methyl, CF 3 , CC1 3 , CFCl 2 , CF 2 C1, ethyl, CH 2 CF 3 , CF 2 CF 3 , 
propyl, isopropyl, cyclopropyl, butyl, isobutyl, secbutyl, f-butyl, pentyl, cyclopentyl, 
isopentyl, neopentyl, hexyl, isohexyl, cyclohexyl, cyclohexylmethyl, 3-methylpentyl, 2,2- 
dimethylbutyl, and 2,3-dimethylbutyI. The term includes both substituted and unsubstituted 
alkyl groups, and particularly includes halogenated alkyl groups, and even more particularly 
fluorinated alkyl groups. Non-limiting examples of moieties with which the alkyl group can 
be substituted are selected from the group consisting of halogen (fluoro, chloro, bromo or 
iodo), hydroxyl, amino, alkylamino, arylamino, alkoxy, aryloxy, nitro, cyano, sulfonic acid, 
sulfate, phosphonic acid, phosphate, or phosphonate, either unprotected, or protected as 
necessary, as known to those skilled in the art, for example, as taught in Greene, et al 9 
Protective Groups in Organic Synthesis , John Wiley and Sons, Second Edition, 1991, 
hereby incorporated by reference. 

The term "lower alkyl", as used herein, and unless otherwise specified, refers to a C\ 
to C 4 saturated straight, branched, or if appropriate, a cyclic (for example, cyclopropyl) 
alkyl group, including both substituted and unsubstituted moieties. 

The term "alkylamino" or "arylamino" refers to an amino group that has one or two 
alkyl or aryl substituents, respectively. Unless otherwise specifically stated in this 
application, when alkyl is a suitable moiety, lower alkyl is preferred. Similarly, when alkyl 
or lower alkyl is a suitable moiety, unsubstituted alkyl or lower alkyl is preferred. 

The term "protected" as used herein and unless otherwise defined refers to a group 
that is added to an oxygen, nitrogen, or phosphorus atom to prevent its further reaction or 
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for other purposes. A wide variety of oxygen and nitrogen protecting groups are known to 
those skilled in the art of organic synthesis. 

The term "aryl", as used herein, and unless otherwise specified, refers to phenyl, 
biphenyl, or naphthyl, and preferably phenyl. The term includes both substituted and 
5 unsubstituted moieties. The aryl group can be substituted with any described moiety, 

including, but not limited to,one or more moieties selected from the group consisting of 
halogen (fluoro, chloro, bromo or iodo), hydroxyl, amino, alkylamino, arylamino, alkoxy, 
aryloxy, nitro, cyano, sulfonic acid, sulfate, phosphonic acid, phosphate, or phosphonate, 
either unprotected, or protected as necessary, as known to those skilled in the art, for 

10 example, as taught in Greene, et aL 9 Protective Groups in Organic Synthesis, John Wiley 

and Sons, Second Edition, 1991. 

The term "alkaryl" or "alkylaryl" refers to an alkyl group with an aryl substituent. 
The term aralkyl or arylalkyl refers to an aryl group with an alkyl substituent. 

The term "halo", as used herein, includes chloro, bromo, iodo, and fluoro. 

15 The term "purine" or "pyrimidine" base includes, but is not limited to, adenine, N 6 - 

alkylpurines, N 6 -acylpurines (wherein acyl is C(0)(alkyl, aryl, alkylaryl, or arylalkyl), N 6 - 
benzylpurine, N 6 -halopurine, IS^-vinylpurine, N 6 -acetylenic purine, N 6 -acyl purine, 
N 6 -hydroxyalkyl purine, N 6 -alkylaminopurine, N 6 -thioalkyl purine, N 2 -alkylpurines, N 2 - 
alkyl-6-thiopurines, thymine, cytosine, 5-fluorocytosine, 5-methylcytosine, 6- 

20 azapyrimidine, including 6-azacytosine, 2- and/or 4-mercaptopyrmidine, uracil, 5- 

halouracil, including 5-fluorouracil, C 5 -alkylpyrimidines, C 5 -benzylpyrimidines, C 5 - 
halopyrimidines, C 5 -vinylpyrimidine, C 5 -acetylenic pyrimidine, C 5 -acyl pyrimidine, C 5 - 
hydroxyalkyl purine, C 5 -amidopyrimidine, C 5 -cyanopyrimidine, ,C 5 -iodopyrimidine, C 6 - 
iodo-pyrimidine, C 5 -Br-vinyl pyrimidine, C 6 -Br-vinyl pyrimidine, C 5 -nitropyrimidine, 

25 C 5 -amino-pyrimidine, N 2 -alkylpurines, N 2 -alkyl-6-thiopurines, 5-azacytidinyl, 

5-azauracilyl, triazolopyridinyl, imidazolopyridinyl, pyrrolopyrimidinyl, and 
pyrazolopyrimidinyl. Purine bases include, but are not limited to, guanine, adenine, 
hypoxanthine, 2,6-diaminopurine, and 6-chloropurine. Functional oxygen and nitrogen 
groups on the base can be protected as necessary or desired. Suitable protecting groups are 

30 well known to those skilled in the art, and include trimethylsilyl, dimethylhexylsilyl, /- 

butyldimethylsilyl, and f-butyldiphenylsilyl, trityl, alkyl groups, and acyl groups such as 
acetyl and propionyl, methanesulfonyl, and p-toluenesulfonyl. 

The term "acyl" or "O-linked ester" refers to a group of the formula C(0)R\ 
wherein R' is an straight, branched, or cyclic alkyl (including lower alkyl), amino acid, aryl 
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including phenyl, alkaryl, aralkyl including benzyl, alkoxyalkyl including methoxy methyl, 
aryloxyalkyl such as phenoxymethyl; or substituted alkyl (including lower alkyl), aryl 
including phenyl optionally substituted with chloro, bromo, fluoro, iodo, C { to C4 alkyl or 
Cj to C 4 alkoxy, sulfonate esters such as alkyl or aralkyl sulphonyl including 
methanesulfonyl, the mono, di or triphosphate ester, trityl or monomethoxy-trityl, 
substituted benzyl, alkaryl, aralkyl including benzyl, alkoxyalkyl including methoxymethyl, 
aryloxyalkyl such as phenoxymethyl. Aryl groups in the esters optimally comprise a phenyl 
group. In particular, acyl groups include acetyl, trifluoroacetyl, methylacetyl, 
cyclopropylacetyl, cyclopropyl carboxy, propionyl, butyryl, hexanoyl, heptanoyl, octanoyl, 
neo-heptanoyl, phenylacetyl, 2-acetoxy-2-phenylacetyl, diphenylacetyl, a-methoxy-a- 
trifluoromethyl-phenylacetyl, bromoacetyl, 2-nitro-benzeneacetyl, 4-chloro-benzeneacetyl, 
2-chloro-2,2-diphenylacetyl, 2-chloro-2-phenylacetyl, trimethylacetyl, chlorodifluoroacetyl, 
perfluoroacetyl, fluoroacetyl, bromodifluoroacetyl, methoxyacetyl, 2-thiopheneacetyl, 
chlorosulfonylacetyl, 3-methoxyphenylacetyl, phenoxyacetyl, tert-butylacetyl, 
trichloroacetyl, monochloro-acetyl, dichloroacetyl, 7H-dodecafluoro-heptanoyl, perfluoro- 
heptanoyl, 7H-dodeca-fluoroheptanoyl, 7-chlorododecafluoro-heptanoyl, 7-chloro- 
dodecafluoro-heptanoyl, 7H-dodecafluoroheptanoyl, 7H-dodeca-fluoroheptanoyl, nona- 
fluoro-3,6-dioxa-heptanoyl, nonafluoro-3,6-dioxaheptanoyl, perfluoroheptanoyl, 
methoxybenzoyl, methyl 3-amino-5-phenylthiophene-2-carboxyl, 3,6-dichloro-2-methoxy- 
benzoyl, 4-(l,l,2,2-tetrafluoro-ethoxy)-benzoyl, 2-bromo-propionyl, omega-aminocapryl, 
decanoyl, n-pentadecanoyl, stearyl, 3-cyclopentyl-propionyl, 1-benzene-carboxyl, O- 
acetylmandelyl, pivaloyl acetyl, 1-adamantane-carboxyl, cyclohexane-carboxyl, 2,6- 
pyridinedicarboxyl, cyclopropane-carboxyl, cyclobutane-carboxyl, perfluorocyclohexyl 
carboxyl, 4-methylbenzoyl, chloromethyl isoxazolyl carbonyl, perfluorocyclohexyl 
carboxyl, crotonyl, 1 -methyl- lH-indazole-3-carbonyl, 2-propenyl, isovaleryl, 1- 
pyrrolidinecarbonyl, 4-phenylbenzoyl. When the term acyl is used, it is meant to be a 
specific and independent disclosure of acetyl, trifluoroacetyl, methylacetyl, 
cyclopropylacetyl, propionyl, butyryl, hexanoyl, heptanoyl, octanoyl, neo-heptanoyl, 
phenylacetyl, diphenylacetyl, a-trifluoromethyl-phenylacetyl, bromoacetyl, 4-chloro- 
benzeneacetyl, 2-chloro-2,2-diphenylacetyl, 2-chloro-2 -phenylacetyl, trimethylacetyl, 
chlorodifluoroacetyl, perfluoroacetyl, fluoroacetyl, bromodifluoroacetyl, 2-thiopheneacetyl, 
tert-butylacetyl, trichloroacetyl, monochloro-acetyl, dichloroacetyl, methoxybenzoyl, 2- 
bromo-propionyl, decanoyl, n-pentadecanoyl, stearyl, 3-cyclopentyl-propionyl, 1-benzene- 
carboxyl, pivaloyl acetyl, 1-adamantane-carboxyl, cyclohexane-carboxyl, 2,6- 
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pyridinedicarboxyl, cyclopropane-carboxyl, cyclobutane-carboxyl, 4-methylbenzoyl, 
crotonyl, l-methyl-lH-indazole-3-carbonyl, 2-propenyl, isovaleryl, 4-phenylbenzoyl. 

The term "amino acid" includes naturally occurring and synthetic a, P y or 8 amino 
acids, and includes but is not limited to, amino acids found in proteins, Le. glycine, alanine, 
valine, leucine, isoleucine, methionine, phenylalanine, tryptophan, proline, serine, 
threonine, cysteine, tyrosine, asparagine, glutamine, aspartate, glutamate, lysine, arginine 
and histidine. In a preferred embodiment, the amino acid is in the L-configuration. 
Alternatively, the amino acid can be a derivative of alanyl, valinyl, leucinyl, isoleuccinyl, 
prolinyl, phenylalaninyl, tryptophanyl, methioninyl, glycinyl, serinyl, threoninyl, cysteinyl, 
tyrosinyl, asparaginyl, glutaminyl, aspartoyl, glutaroyl, lysinyl, argininyl, histidinyl, |3- 
alanyl, P-valinyl, p-leucinyl, P-isoleuccinyl, P-prolinyl, P-phenylalaninyl, P-tryptophanyl, 
P-methioninyl, P-glycinyl, P-serinyl, P-threoninyl, P-cysteinyl, P-tyrosinyl, P-asparaginyl, 
P-glutaminyl, P-aspartoyl, P-glutaroyl, P-lysinyl, P-argininyl or P-histidinyl. Tables 1-24 
set out examples of species within the present invention. When the term amino acid is used, 
it is considered to be a specific and independent disclosure of each of the esters of a, p y or 
5 glycine, alanine, valine, leucine, isoleucine, methionine, phenylalanine, tryptophan, 
proline, serine, threonine, cysteine, tyrosine, asparagine, glutamine, aspartate, glutamate, 
lysine, arginine and histidine in the D and L-configurations. 

As used herein, the term "substantially free of or "substantially in the absence of 
refers to a nucleoside composition that includes at least 85 or 90% by weight, preferably 
95%, 98 %, 99% or 100% by weight, of the designated enantiomer of that nucleoside. In a 
preferred embodiment, in the methods and compounds of this invention, the compounds are 
substantially free of enantiomers. 

Similarly, the term "isolated" refers to a nucleoside composition that includes at 
least 85%, 90%, 95%, 98%, 99%, or 100% by weight, of the nucleoside, the remainder 
comprising other chemical species or enantiomers. 

The term "host", as used herein, refers to an unicellular or multicellular organism in 
which the virus can replicate, including cell lines and animals, and preferably a human. 
Alternatively, the host can be carrying a part of the Flaviviridae viral genome, whose 
replication or function can be altered by the compounds of the present invention. The term 
host specifically refers to infected cells, cells transfected with all or part of the Flaviviridae 
genome and animals, in particular, primates (including chimpanzees) and humans. In most 
animal applications of the present invention, the host is a human patient. Veterinary 
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applications, in certain indications, however, are clearly anticipated by the present invention 
(such as chimpanzees). 

The term "pharmaceutical ly acceptable salt or prodrug" is used throughout the 
specification to describe any pharmaceutically acceptable form (such as an ester, phosphate 
ester, salt of an ester or a related group) of a nucleoside compound which, upon 
administration to a patient, provides the nucleoside compound. Pharmaceutically 
acceptable salts include those derived from pharmaceutically acceptable inorganic or 
organic bases and acids. Suitable salts include those derived from alkali metals such as 
potassium and sodium, alkaline earth metals such as calcium and magnesium, among 
numerous other acids well known in the pharmaceutical art. Pharmaceutically acceptable 
prodrugs refer to a compound that is metabolized, for example hydrolyzed or oxidized, in 
the host to form the compound of the present invention. Typical examples of prodrugs 
include compounds that have biologically labile protecting groups on a functional moiety of 
the active compound. Prodrugs include compounds that can be oxidized, reduced, 
aminated, deaminated, hydroxylated, dehydroxylated, hydrolyzed, dehydrolyzed, alkylated, 
dealkylated, acylated, deacylated, phosphorylated, dephosphorylated to produce the active 
compound. The compounds of this invention possess antiviral activity against a 
Flaviviridae, or are metabolized to a compound that exhibits such activity. 

IK Prodrugs and Derivatives 

The active compound can be administered as any salt or prodrug that upon 
administration to the recipient is capable of providing directly or indirectly the parent 
compound, or that exhibits activity itself. Nonlimiting examples are the pharmaceutically 
acceptable salts (alternatively referred to as "physiologically acceptable salts"), and a 
compound, which has been alkylated, acylated, or otherwise modified at the 5 '-position, or 
on the purine or pyrimidine base (a type of "pharmaceutically acceptable prodrug"). 
Further, the modifications can affect the biological activity of the compound, in some cases 
increasing the activity over the parent compound. This can easily be assessed by preparing 
the salt or prodrug and testing its antiviral activity according to the methods described 
herein, or other methods known to those skilled in the art. 
A. Pharmaceutically Acceptable Salts 

In cases where compounds are sufficiently basic or acidic to form stable 
nontoxic acid or base salts, administration of the compound as a pharmaceutically 
acceptable salt may be appropriate. Examples of pharmaceutically acceptable salts are 
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organic acid addition salts formed by addition of acids, which form a physiological 
acceptable anion, for example, tosylate, methanesulfonate, acetate, citrate, malonate, 
tartarate, succinate, benzoate, ascorate, a-ketoglutarate, a-glycerophosphate, formate, 
fiimarate, propionate, glycolate, lactate, pyruvate, oxalate, maleate, and salicylate. Suitable 
inorganic salts may also be formed, including, sulfate, nitrate, bicarbonate, carbonate salts, 
hydrobromate and phosphoric acid. In a preferred embodiment, the salt is a mono- or di- 
hydrochloride salt. 

Pharmaceutical ly acceptable salts may be obtained using standard procedures well 
known in the art, for example by reacting a sufficiently basic compound such as an amine 
with a suitable acid affording a physiologically acceptable anion. Alkali metal (for 
example, sodium, potassium or lithium) or alkaline earth metal (for example calcium) salts 
of carboxylic acids can also be made. In one embodiment, the salt is a hydrochloride salt of 
the compound. In another embodiment, the pharmaceutical^ acceptable salt is a 
dihydrochloride salt. 

B. Nucleotide Prodrug Formulations 

The nucleosides described herein can be administered as a nucleotide prodrug to 
increase the activity, bioavailability, stability or otherwise alter the properties of the 
nucleoside. A number of nucleotide prodrug ligands are known. In general, alkylation, 
acylation or other lipophilic modification of the mono-, di- or triphosphate of the nucleoside 
reduces polarity and allows passage into cells. Examples of substituent groups that can 
replace one or more hydrogens on the phosphate moiety are alkyl, aryl, steroids, 
carbohydrates, including sugars, 1,2-diacylglycerol and alcohols. Many are described in R. 
Jones and N. Bischoferger, Antiviral Research, 1995, 27:1-17. Any of these can be used in 
combination with the disclosed nucleosides to achieve a desired effect. 

In an alternative embodiment, the nucleoside is delivered as a phosphonate or a 
SATE derivative. 

The active nucleoside can also be provided as a 2', 3' and/or 5'-phosphoether lipid 
or a 2', 3' and/or 5'-ether lipid. Non-limiting examples are described include the following 
references, which are incorporated by reference herein: Kucera, L.S., N. Iyer, E. Leake, A. 
Raben, Modest E.K., D.L.W., and C. Piantadosi. 1990. "Novel membrane-interactive ether 
lipid analogs that inhibit infectious HIV-1 production and induce defective virus 
formation." AIDS Res. Hum. Retro Viruses. 6:491-501; Piantadosi, C, J. Marasco C.J., 
S.L. Morris-Natschke, K.L. Meyer, F. Gumus, J.R. Surles, K.S. Ishaq, L.S. Kucera, N. Iyer, 

C. A. Wallen, S. Piantadosi, and E.J. Modest. 1991. "Synthesis and evaluation of novel 
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ether lipid nucleoside conjugates for anti-HIV activity." J. Med. Chem. 34:1408.1414; 
Hosteller, K.Y., D.D. Richman, D.A. Carson, L.M. Stuhmiller, G.M. T. van Wijk, and H. 
van den Bosch. 1992. "Greatly enhanced inhibition of human immunodeficiency virus type 
1 replication in CEM and HT4-6C cells by 3'-deoxythymine diphosphate 
dimyristoylglycerol, a lipid prodrug of 3,-deoxythymine." Antimicrob. Agents Chemother. 
36:2025.2029; Hosetler, K.Y., L.M. Stuhmiller, H.B. Lenting, H. van den Bosch, and D.D. 
Richman, 1990. "Synthesis and antiretroviral activity of phospholipid analogs of 
azidothymine and other antiviral nucleosides." J. Biol. Chem. 265:61127. 

Nonlimiting examples of U.S. patents that disclose suitable lipophilic substituents 
that can be covalently incorporated into the nucleoside, preferably at the 2', 3' and/or 5'-OH 
position of the nucleoside or lipophilic preparations, include U.S. Patent Nos. 5,149,794 
(Sep. 22, 1992, Yatvin et al)\ 5,194,654 (Mar. 16, 1993, Hostetler et aL, 5,223,263 (June 
29, 1993, Hostetler et aL); 5,256,641 (Oct. 26, 1993, Yatvin et a/.); 5,411,947 (May 2, 
1995, Hostetler et aL); 5,463,092 (Oct. 31, 1995, Hostetler et al.); 5,543,389 (Aug. 6, 1996, 
Yatvin et aL); 5,543,390 (Aug. 6, 1996, Yatvin et aL); 5,543,391 (Aug. 6, 1996, Yatvin et 
aL); and 5,554,728 (Sep. 10, 1996; Basava et aL), all of which are incorporated herein by 
reference. Foreign patent applications that disclose lipophilic substituents that can be 
attached to the nucleosides of the present invention, or lipophilic preparations, include WO 
89/02733, W0 90/00555, W0 91/16920, W0 91/18914, W0 93/00910, W0 94/26273, W0 
96/15132, EP 0 350 287, EP 93917054.4, and W0 91/19721. 

Aryl esters, especially phenyl esters, are also provided. Nonlimiting examples are 
disclosed in DeLambert et al., J. Med. Chem. 37: 498 (1994). Phenyl esters containing a 
carboxylic ester ortho to the phosphate are also provided. Khamnei and Torrence, J. Med. 
Chem.; 39:4109-4115 (1996). In particular, benzyl esters, which generate the parent 
compound, in some cases using substituents at the ortho- or para-position to accelerate 
hydrolysis, are provided. Examples of this class of prodrugs are described by Mitchell et 
al., J. Chem. Soc. Perkin Trans. I 2345 (1992); Brook, et al. WO 91/19721; and Glazier et 
al. WO 91/19721. 

Cyclic and noncyclic phosphonate esters are also provided. Nonlimiting examples 
are disclosed in Hunston et al., J. Med. Chem. 27: 440-444 (1984) and Starrett et al. J. Med. 
Chem. 37: 1857-1864 (1994). Additionally, cyclic 3',5*-phosphate esters are provided. 
Nonlimiting examples are disclosed in Meier et al. J. Med. Chem. 22: 811-815 (1979). 
Cyclic l ? ,3'-propanyl phosphonate and phosphate esters, such as ones containing a fused 
aryl ring, i.e. the cyclosaligenyl ester, are also provided (Meier et al., Bioorg. Med. Chem. 

109 



Lett. 7: 99-104 (1997)). Unsubstituted cyclic r,3 f -propanyl esters of the monophosphates 
are also provided (Farquhar et al., J. Med. Chem. 26: 1 153 (1983); Farquhar et al., J. Med. 
Chem. 28: 1358 (1985)) were prepared. In addition, cyclic l\3'-propanyI esters substituted 
with a pivaloyloxy methyloxy group at C-T are provided (Freed et al., Biochem. Pharmac. 
38: 3193 (1989); Biller et al, U.S. Pat. No. 5,157,027). 

Cyclic phosphoramidates are known to cleave in vivo by an oxidative mechanism. 
Therefore, in one embodiment of the present invention, a variety of substituted l',3' 
propanyl cyclic phosphoramidates are provided. Non-limiting examples are disclosed by 
Zon, Progress in Med. Chem. 19, 1205 (1982). Additionally, a number of 2'- and 3'- 
substituted proesters are provided. 2'-Substituents include methyl, dimethyl, bromo, 
trifluoromethyl, chloro, hydroxy, and methoxy; 3'-substituents including phenyl, methyl, 
trifluoromethyl, ethyl, propyl, i-propyl, and cyclohexyl. A variety of T-substituted analogs 
are also provided. 

Cyclic esters of phosphorus-containing compounds are also provided. Non-limiting 
examples are described in the following: 

• [1] di and tri esters of phosphoric acids as reported in Nifantyev et al., Phosphorus, 
Sulfur Silicon and Related Eelements, 113: 1 (1996); Wijnberg et al, EP-180276 
Al; 

• [2] phosphorus (III) acid esters. Kryuchkov et al., Izv. Akad. Nauk SSSR, Ser. 
Khim. 6: 1244 (1987). Some of the compounds were claimed to be useful for the 
asymmetric synthesis of L-Dopa precursors. Sylvain et al., DE3512781 Al; 

• [3] phosphoramidates. Shih et al. Bull. Inst. Chem. Acad. Sin, 41: 9 (1994); 
Edmundson et al, J. Chem. Res. Synop. 5: 122 (1989); and 

• [4] phosphonates. Neidlein et al, Heterocycles 35: 1 185 (1993). 
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Further, nonlimiting examples of U.S. and International Patent Applications that 
disclose suitable cyclic phosphoramidate prodrugs include U.S. Patent No. 6,312,662; WO 
99/45016; WO 00/52015; WO 01/47935; and WO 01/18013 to Erion, et al. from Metabasis 
Therapeutics, Inc. Specifically, prodrugs of the formula below are provided: 
V 

W (A*) 

wherein: 

• together V and Z are connected via an additional 3-5 atoms to form a cyclic group 
containing 5-7 atoms, optionally 1 heteroatom, substituted with hydroxy, acyloxy, 
alkoxycarbonyloxy, or aryloxycarbonyloxy attached to a carbon atom that is three 
atoms from both O groups attached to the phosphorus; or 

• together V and Z are connected via an additional 3-5 atoms to form a cyclic group, 
optionally containing 1 heteroatom, that is fused to an aryl group at the beta and 
gamma position to the O attached to the phosphorus; 

• together V and W are connected via an additional 3 carbon, atoms to form an 
optionally substituted cyclic group containing 6 carbon atoms and substituted with 
one substituent selected from the group consisting of hydroxy, acyloxy, 
alkoxycarbonyloxy, alkylthiocarbonyloxy, and aryloxycarbonyloxy, attached to one 
of said carbon atoms that is three atoms from an O attached to the phosphorus; 

• together Z and W are connected via an additional 3-5 atoms to form a cyclic group, 
optionally containing one heteroatom, and V must be aryl, substituted aryl, 
heteroaryl, or substituted heteroaryl; 

• together W and W' are connected via an additional 2-5 atoms to form a cyclic group, 
optionally containing 0-2 heteroatoms, and V must be aryl, substituted aryl, 
heteroaryl, or substituted heteroaryl; 

• Z is selected from the group consisting of -CHR 2 OH, -CHR 2 OC(0)R 3 , -CHR 2 
OC(S)R 3 , -CHR 2 OC(S)OR 3 , -CHR 2 OC(0)SR 3 , -CHR 2 OC0 2 R 3 , -OR 2 , -SR 2 , - 
CHR 2 N 3 , -CH 2 aryl, -CH(aryl)OH, -CH(CH=CR 2 2 )OH, -CH(C.ident.CR 2 )OH, -R 2 , 
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-NR 2 2 , -OCOR 3 , ~OC0 2 R 3 , -SCOR 3 , -SC0 2 R 3 , -NHCOR 2 , -NHC0 2 R 3 , -CH 2 
NHaryl, -(CH 2 ) P -OR 12 , and -(CH 2 ) P -SR 12 ; 
p is an integer 2 or 3; 
with the provisos that: 

• a) V, Z, W, W are not all -H; and 

• b) when Z is ~R 2 , then at least one of V, W, and W is not -H, alkyl, aralkyl, 
or alicyclic; 

R 2 is selected from the group consisting of R 3 and -H; 

R 3 is selected from the group consisting of alkyl, aryl, alicyclic, and aralkyl; 

1 0 

R is selected from the group consisting of -H, and lower acyl; 
M is the biologically active agent, and that is attached to the phosphorus in formula I 
via the 2\ 3' and/or 5'-hydroxyl. 

V. Combination or Alternation Therapy 

The active compounds of the present invention can be administered in combination 
or alternation with another anti-flavivirus or pestivirus agent, or in particular an anti-HCV 
agent to treat any of the conditions described herein. In combination therapy, effective 
dosages of two or more agents are administered together, whereas in alternation or 
sequential-step therapy, an effective dosage of each agent is administered serially or 
sequentially. The dosages given will depend on absorption, inactivation and excretion rates 
of the drug as well as other factors known to those of skill in the art. It is to be noted that 
dosage values will also vary with the severity of the condition to be alleviated. It is to be 
further understood that for any particular subject, specific dosage regimens and schedules 
should be adjusted over time according to the individual need and the professional judgment 
of the person administering or supervising the administration of the compositions. In 
preferred embodiments, an anti-HCV (or anti-pestivirus or anti-flavivirus) compound that 
exhibits an EC50 of 10-15 nM, or preferably less than 1-5 ^M, is desirable. 

It has been recognized that drug-resistant variants of flaviviruses, pestiviruses or 
HCV can emerge after prolonged treatment with an antiviral agent. Drug resistance most 
typically occurs by mutation of a gene that encodes for an enzyme used in viral replication. 
The efficacy of a drug against the viral infection can be prolonged, augmented, or restored 
by administering the compound in combination or alternation with a second, and perhaps 
third, antiviral compound that induces a different mutation from that caused by the principle 
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drug. Alternatively, the pharmacokinetics, biodistribution or other parameter of the drug 
can be altered by such combination or alternation therapy. In general, combination therapy 
is typically preferred over alternation therapy because it induces multiple simultaneous 
stresses on the virus. 

5 Any of the viral treatments described in the Background of the Invention can be 

used in combination or alternation with the compounds described in this specification. 
Nonlimiting examples include: 

1) Protease inhibitors 

10 Examples include substrate-based NS3 protease inhibitors (Attwood et al., Antiviral 

peptide derivatives, PCT WO 98/22496, 1998; Attwood et ah, Antiviral Chemistry and 
Chemotherapy 1999, 10, 259-273; Attwood et al., Preparation and use of amino acid 
derivatives as anti- viral agents, German Patent Pub. DE 19914474; Tung et al. Inhibitors of 
serine proteases, particularly hepatitis C virus NS3 protease, PCT WO 98/17679), including 

15 alphaketoamides and hydrazinoureas, and inhibitors that terminate in an electrophile such as 

a boronic acid or phosphonate (Llinas-Brunet et al, Hepatitis C inhibitor peptide analogues, 
PCT WO 99/07734); Non-substrate -based NS3 protease inhibitors such as 2,4,6-trihydroxy- 
3-nitro-benzamide derivatives (Sudo K. et al., Biochemical and Biophysical Research 
Communications, 1997, 238, 643-647; Sudo K. et al. Antiviral Chemistry and 

20 Chemotherapy, 1998, 9, 186), including RD3-4082 and RD3-4078, the former substituted 

on the amide with a 14 carbon chain and the latter processing a para-phenoxyphenyl group; 
and Sch 68631, a phenanthrenequinone, an HCV protease inhibitor (Chu M. et al., 
Tetrahedron Letters 37:7229-7232, 1996). 

Sch 351633, isolated from the fungus Penicillium griseojulvum, was identified as a 

25 protease inhibitor (Chu M. et al., Bioorganic and Medicinal Chemistry Letters 9:1949- 

1952). Eglin c, isolated from leech, is a potent inhibitor of several serine proteases such as " 
S. griseus proteases A and B, a-chymotrypsin, chymase and subtilisin. Qasim M.A. et al., 
Biochemistry 36:1598-1607, 1997. 

U.S. patents disclosing protease inhibitors for the treatment of HCV include, for 

30 example, U.S. Patent No. 6,004,933 to Spruce et al. which discloses a class of cysteine 
protease inhibitors for inhibiting HCV endopeptidase 2; U.S, Patent No. 5,990,276 to 
Zhang et al. which discloses synthetic inhibitors of hepatitis C virus NS3 protease; U.S. 
Patent No. 5,538,865 to Reyes et a; WO 02/008251 to Corvas International, Inc, and WO 
02/08187 and WO 02/008256 to Schering Corporation. HCV inhibitor tripeptides are 



disclosed in US Patent Nos. 6,534,523, 6,410,531, and 6,420,380 to Boehringer Ingelheim 
and WO 02/060926 to Bristol Myers Squibb. Diaryl peptides as NS3 serine protease 
inhibitors of HCV are disclosed in WO 02/48172 to Schering Corporation. 
Imidazoleidinones as NS3 serine protease inhibitors of HCV are disclosed in WO 02/08198 
to Schering Corporation and WO 02/48157 to Bristol Myers Squibb. WO 98/17679 to 
Vertex Pharmaceuticals and WO 02/48116 to Bristol Myers Squibb also disclose HCV 
protease inhibitors. 

2) Thiazolidine derivatives which show relevant inhibition in a reverse-phase 
HPLC assay with an NS3/4A fusion protein and NS5A/5B substrate (Sudo K. 
et ah, Antiviral Research, 1996, 32, 9-18), especially compound RD-1-6250, 
possessing a fused cinnamoyl moiety substituted with a long alkyl chain, RD4 
6205 and RD4 6193; 

3) Thiazolidines and benzanilides identified in Kakiuchi N. et al. J. EBS Letters 
421, 217-220; Takeshita N. et al. Analytical Biochemistry, 1997, 247, 242- 
246; 

4) A phenan-threnequinone possessing activity against protease in a SDS-PAGE 
and autoradiography assay isolated from the fermentation culture broth of 
Streptomyces sp., Sch 68631 (Chu M. et al., Tetrahedron Letters, 1996, 37, 
7229-7232), and Sch 351633, isolated from the fungus Penicillium 
griseofulvum, which demonstrates activity in a scintillation proximity assay 
(Chu M. et al., Bioorganic and Medicinal Chemistry Letters 9, 1949-1952); 

5) Helicase inhibitors (Diana G.D. et al., Compounds, compositions and methods 
for treatment of hepatitis C, U.S. Pat. No. 5,633,358; Diana G.D. et al., 
Piperidine derivatives, pharmaceutical compositions thereof and their use in 
the treatment of hepatitis C, PCT WO 97/36554); 

6) Nucleotide polymerase inhibitors and gliotoxin (Ferrari R. et al. Journal of 
Virology, 1999, 73, 1649-1654), and the natural product cerulenin (Lohmann 
V. et al., Virology, 1998, 249, 108-118); 

7) Antisense phosphorothioate oligodeoxynucleotides (S-ODN) complementary 
to sequence stretches in the 5' non-coding region (NCR) of the virus (Alt M. et 
al., Hepatology, 1995, 22, 707-717), or nucleotides 326-348 comprising the 3' 
end of the NCR and nucleotides 371-388 located in the core coding region of 
the HCV RNA (Alt M. et al., Archives of Virology, 1997, 142, 589-599; 
Galderisi U. et al., Journal of Cellular Physiology, 1999, 181, 251-257); 



8) Inhibitors of IRES-dependent translation (Ikeda N et al., Agent for the 
prevention and treatment of hepatitis C, Japanese Patent Pub. JP-08268890; 
Kai Y. et al. Prevention and treatment of viral diseases, Japanese Patent Pub. 
JP-10101591); 

5 9) Ribozymes, such as nuclease-resistant ribozymes (Maccjak, D. J. et al., 

Hepatology 1999, 30, abstract 995) and those disclosed in U.S. Patent No. 
6,043,077 to Barber et al., and U.S. Patent Nos. 5,869,253 and 5,610,054 to 
Draper et al.; and 

10) Nucleoside analogs have also been developed for the treatment of Flaviviridae 
10 infections. 

11) any of the compounds described by Idenix Pharmaceuticals in International 
Publication Nos. WO 01/90121 and WO 01/92282; . 

12) Compound in other patent applications disclosing the use of certain nucleoside 
analogs to treat hepatitis C virus include: PCT/CA00/01316 (WO 01/32153; 

15 filed November 3, 2000) and PCT/CA0 1/00 197 (WO 01/603 15; filed February 

19, 2001) filed by BioChem Pharma, Inc. (now Shire Biochem, Inc.); 
PCT/US02/01531 (WO 02/057425; filed January 18, 2002) and 
PCT/US02/03086 (WO 02/057287; filed January 18, 2002) filed by Merck & 
Co, Inc., PCT/EP01/09633 (WO 02/18404; published August 21, 2001) filed 

20 by Roche, and PCT Publication Nos. WO 01/79246 (filed April 13, 2001), WO 

02/32920 (filed October 18, 2001) and WO 02/48165 by Pharmasset, Ltd. 

13) PCT Publication No. WO 99/43691 to Emory University, entitled "2'- 
Fluoronucleosides" discloses the use of certain 2'-fluoronucleosides to treat 
HCV. 

25 14) Other miscellaneous compounds including 1 -amino-alkylcyclohexanes (U.S. 

Patent No. 6,034,134 to Gold et al.), alkyl lipids (U.S. Pat No. 5,922,757 to 
Chojkier et al.), vitamin E and other antioxidants (U.S. Pat. No. 5,922,757 to 
Chojkier et al.), squalene, amantadine, bile acids (U.S. Pat. No. 5,846,964 to 
Ozeki et al.), N-(phosphonoacetyl)-L-aspartic acid, (U.S. Pat. No. 5,830,905 to 

30 Diana et al.), benzenedicarboxamides (U.S. Pat. No. 5,633,388 to Diana et al.), 

polyadenylic acid derivatives (U.S. Pat. No. 5,496,546 to Wang et al.), 2*,3'- 
dideoxyinosine (U.S. Pat. No. 5,026,687 to Yarchoan et al.), benzimidazoles 
(U.S. Pat. No. 5,891,874 to Colacino et al.), plant extracts (U.S. Patent No. 
5,837,257 to Tsai et al., U.S. Patent No. 5,725,859 to Omer et al., and U.S. 
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Patent No. 6,056,961), and piperidenes (U.S. Patent No. 5,830,905 to Diana et 
al.). 

Other compounds currently in preclinical or clinical development for treatment 
of hepatitis c virus include: Inter leukin- 10 by Schering-Plough, IP-501 by 
Interneuron, Merimebodib (VX-497) by Vertex, AMANTADINE® 
(Symmetrel) by Endo Labs Solvay, HEPTAZYME® by RPI, IDN-6556 by 
Idun Pharma., XTL-002 by XTL., HCV/MF59 by Chiron, CIVACIR® 
(Hepatitis C Immune Globulin) by NABI, LEVOVIRIN® by ICN/Ribapharm, 
VIRAMIDINE® by ICN/Ribapharm, ZADAXIN® (thymosin alpha-1) by Sci 
Clone, thymosin plus pegylated interferon by Sci Clone, CEPLENE® 
(histamine dihydrochloride) by Maxim, VX 950 / LY 570310 by Vertex/Eli 
Lilly, ISIS 14803 by Isis Pharmaceutical/Elan, IDN-6556 by Idun 
Pharmaceuticals, Inc., JTK 003 by AKROS Pharma, BILN-2061 by 
Boehringer Ingelheim, CellCept (mycophenolate mofetil) by Roche, T67, a p- 
tubulin inhibitor, by Tularik, a therapeutic vaccine directed to E2 by 
Innogenetics, FK788 by Fujisawa Healthcare, Inc., IdB 1016 (Siliphos, oral 
silybin-phosphatdylcholine phytosome), RNA replication inhibitors 
(VP50406) by ViroPharma/Wyeth, therapeutic vaccine by Intercell, 
therapeutic vaccine by Epimmune/Genencor, IRES inhibitor by Anadys, ANA 
245 and ANA 246 by Anadys, immunotherapy (Therapore) by Avant, protease 
inhibitor by Corvas/SChering, helicase inhibitor by Vertex, fusion inhibitor by 
Trimeris, T cell therapy by CellExSys, polymerase inhibitor by Biocryst, 
targeted RNA chemistry by PTC Therapeutics, Dication by Immtech, Int., 
protease inhibitor by Agouron, protease inhibitor by Chiron/Medivir, antisense 
therapy by AVI BioPharma, antisense therapy by Hybridon, hemopurifier by 
Aethlon Medical, therapeutic vaccine by Merix, protease inhibitor by Bristol- 
Myers Squibb/Axys, Chron-VacC, a therapeutic vaccine, by Tripep, UT 23 IB 
by United Therapeutics, protease, helicase and polymerase inhibitors by 
Genelabs Technologies, IRES inhibitors by Immusol, R803 by Rigel 
Pharmaceuticals, INFERGEN® (interferon alphacon-1) by InterMune, 
OMNIFERON® (natural interferon) by Viragen, ALBUFERON® by Human 
Genome Sciences, REBIF® (interferon beta-la) by Ares-Serono, Omega 
Interferon by BioMedicine, Oral Interferon Alpha by Amarillo Biosciences, 
interferon gamma, interferon tau, and Interferon gamma- lb by InterMune. 
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VL Pharmaceutical Compositions 

Hosts, including humans, infected with pestivirus, flavivirus, HCV infection, or any 
other condition described herein, or another organism replicating through a RNA-dependent 
5 RNA viral polymerase, or for treating any other disorder described herein, can be treated by 

administering to the patient an effective amount of the active compound or a 
pharmaceutical ly acceptable prodrug or salt thereof in the presence of a pharmaceutically 
acceptable carrier or dilutent. The active materials can be administered by any appropriate 
route, for example, orally, parenterally, intravenously, intradermally, subcutaneously, or 

10 topically, in liquid or solid form. 

A preferred dose of the compound for pestivirus, flavivirus or HCV will be in the 
range from about 1 to 50 mg/kg, preferably 1 to 20 mg/kg, of body weight per day, more 
generally 0.1 to about 100 mg per kilogram body weight of the recipient per day. Lower 
doses may be preferable, for example doses of 0.5-100 mg, 0.5-50 mg, 0.5-10 mg, or 0.5-5 

15 mg per kilogram body weight per day. Even lower doses may be useful, and thus ranges 

can include from 0.1-0.5 mg per kilogram body weight per day. The effective dosage range 
of the pharmaceutically acceptable salts and prodrugs can be calculated based on the weight 
of the parent nucleoside to be delivered. If the salt or prodrug exhibits activity in itself, the 
effective dosage can be estimated as above using the weight of the salt or prodrug, or by 

20 other means known to those skilled in the art. 

The compound is conveniently administered in unit any suitable dosage form, 
including but not limited to one containing 7 to 3000 mg, preferably 70 to 1400 mg of 
active ingredient per unit dosage form. An oral dosage of 50-1000 mg is usually 
convenient, including in one or multiple dosage forms of 50, 100, 200, 250, 300, 400, 500, 

25 600, 700, 800, 900 or 1000 mgs. Lower doses may be preferable, for example from 10-100 

or 1-50 mg. Also contemplated are doses of 0.1-50 mg, or 0.1-20 mg or 0.1-10.0 mg. 
Furthermore, lower doses may be utilized in the case of administration by a non-oral route, 
as, for example, by injection or inhalation. 

Ideally the active ingredient should be administered to achieve peak plasma 

30 concentrations of the active compound of from about 0.2 to 70 |jM, preferably about 1.0 to 

10 |iM. This may be achieved, for example, by the intravenous injection of a 0.1 to 5% 
solution of the active ingredient, optionally in saline, or administered as a bolus of the active 
ingredient. 
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The concentration of active compound in the drug composition will depend on 
absorption, inactivation and excretion rates of the drug as well as other factors known to 
those of skill in the art. It is to be noted that dosage values will also vary with the severity 
of the condition to be alleviated. It is to be further understood that for any particular 
subject, specific dosage regimens should be adjusted over time according to the individual 
need and the professional judgment of the person administering or supervising the 
administration of the compositions, and that the concentration ranges set forth herein are 
exemplary only and are not intended to limit the scope or practice of the claimed 
composition. The active ingredient may be administered at once, or may be divided into a 
number of smaller doses to be administered at varying intervals of time. 

A preferred mode of administration of the active compound is oral. Oral 
compositions will generally include an inert diluent or an edible carrier. They may be 
enclosed in gelatin capsules or compressed into tablets. For the purpose of oral therapeutic 
administration, the active compound can be incorporated with excipients and used in the 
form of tablets, troches, or capsules. Pharmaceutical^ compatible binding agents, and/or 
adjuvant materials can e included as part of the composition. 

The tablets, pills, capsules, troches and the like can contain any of the following 
ingredients, or compounds of a similar nature: a binder such as microcrystalline cellulose, 
gum tragacanth or gelatin; an excipient such as starch or lactose, a disintegrating agent such 
as alginic acid, Primogel, or corn starch; a lubricant such as magnesium stearate or Sterotes; 

r 

a glidant such as colloidal silicon dioxide; a sweetening agent such as sucrose or saccharin; 
or a flavoring agent such as peppermint, methyl salicylate, or orange flavoring. When the 
dosage unit form is a capsule, it can contain, in addition to material of the above type, a 
liquid carrier such as a fatty oil. In addition, dosage unit forms can contain various other 
materials which modify the physical form of the dosage unit, for example, coatings of sugar, 
shellac, or other enteric agents. 

The compound can be administered as a component of an elixir, suspension, syrup, 
wafer, chewing gum or the like. A syrup may contain, in addition to the active compounds, 
sucrose as a sweetening agent and certain preservatives, dyes and colorings and flavors. 

The compound or a pharmaceutically acceptable prodrug or salts thereof can also be 
mixed with other active materials that do not impair the desired action, or with materials 
that supplement the desired action, such as antibiotics, antifungals, anti -inflammatories, or 
other antivirals, including other nucleoside compounds. Solutions or suspensions used for 
parenteral, intradermal, sucutaneous, or topical application can include the following 
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components: a sterile diluent such as water for injection, saline solution, fixed oils, 
polyethylene glycols, glycerine, propylene glycol or other synthetic solvents; antibacterial 
agents such as benzyl alcohol or methyl parabens; antioxidants such as ascorbic acid or 
sodium bisulfite; chelating agents such as ethylenediaminetetraacetic acid; buffers such as 
5 acetates, citrates or phosphates and agents for the adjustment of tonicity such as sodium 

chloride or dextrose. The parental preparation can be enclosed in ampoules, disposable 
syringes or multiple dose vials made of glass or plastic. 

If administered intravenously, preferred carriers are physiological saline or 
phosphate buffered saline (PBS). 

10 In a preferred embodiment, the active compounds are prepared with carriers that will 

protect the compound against rapid elimination from the body, such as a controlled release 
formulation, including implants and microencapsulated delivery systems, biodegradable, 
biocompatible polymers can be used, such as ethylene vinyl acetate, polyanhydrides, 
polyglycolic acid, collagen, polyorthoesters and polylactic acid. Methods for preparation of 

15 such formulations will be apparent to those skilled in the art. The materials can also be 

obtained commercially from Alza Corporation. 

Liposomal suspensions (including liposomes targeted to infected cells with 
monoclonal antibodies to viral antigens) are also preferred as pharmaceutical^ acceptable 
carriers. These may be prepared according to methods known to those skilled in the art, for 

20 example, as described in U.S. Patent No. 4,522,811 (which is incorporated herein by 

reference in its entirety). For example, liposome formulations may be prepared by 
dissolving appropriate lipid(s) (such as stearoyl phosphatidyl ethanolamine, stearoyl 
phosphatidyl choline, arachadoyl phosphatidyl choline, and cholesterol) in an inorganic 
solvent that is then evaporated, leaving behind a thin film of dried lipid on the surface of the 

25 container. An aqueous solution of the active compound or its monophosphate, diphosphate, 

and/or triphosphate derivatives is then introduced into the container. The container is then 
swirled by hand to free lipid material from the sides of the container and to disperse lipid 
aggregates, thereby forming the liposomal suspension. 

30 VII Processes for the Preparation of Active Compounds 

The nucleosides of the present invention can be synthesized by any means known in 
the art. In particular, the synthesis of the present nucleosides can be achieved by either 
alkylating the appropriately modified sugar, followed by glycosylation or glycosylation 
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followed by alkylation of the nucleoside. The following non-limiting embodiments 
illustrate some general methodology to obtain the nucleosides of the present invention. 
A. General Synthesis of 1 '-C-Branched Nucleosides 

T-C-Branched ribonucleosides of the following structure: 




5 R 9 R 7 

wherein Base, R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , R 10 , Y, W 1 , W 2 , W 3 , X, X 1 , X 2 and X 3 are 
as defined herein can be prepared by one of the following general methods. 

1) Modification from the lactone 

10 The key starting material for this process is an appropriately substituted lactone. 

The lactone can be purchased or can be prepared by any known means including standard 
epimerization, substitution and cyclization techniques. The lactone can be optionally 
protected with a suitable protecting group, preferably with an acyl or silyl group, by 
methods well known to those skilled in the art, as taught by Greene et al Protective Groups 

15 in Organic Synthesis, John Wiley and Sons, Second Edition, 1991. The protected lactone 

can then be coupled with a suitable coupling agent, such as an organometallic carbon 
nucleophile, such as a Grignard reagent, an organolithium, lithium dialkylcopper or R 6 - 
SiMe 3 in TBAF with the appropriate non-protic solvent at a suitable temperature, to give the 
l'-alkylated sugar. 

20 The optionally activated sugar can then be coupled to the BASE by methods well 

known to those skilled in the art, as taught by Townsend Chemistry of Nucleosides and 
Nucleotides , Plenum Press, 1994. For example, an acylated sugar can be coupled to a 
silylated base with a Lewis acid, such as tin tetrachloride, titanium tetrachloride or 
trimethylsilyltriflate in the appropriate solvent at a suitable temperature. 

25 Subsequently, the nucleoside can be deprotected by methods well known to those 

skilled in the art, as taught by Greene et al Protective Groups in Organic Synthesis , John 
Wiley and Sons, Second Edition, 1991. 

In a particular embodiment, the l'-C-branched ribonucleoside is desired. The 
synthesis of a ribonucleoside is shown in Scheme 1. Alternatively, deoxyribo-nucleoside is 

30 desired. To obtain these nucleosides, the formed ribonucleoside can optionally be protected 

by methods well known to those skilled in the art, as taught by Greene et al Protective 
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Groups in Organic Synthesis , John Wiley and Sons, Second Edition, 1991, and then the 2'- 
OH can be reduced with a suitable reducing agent. Optionally, the 2'-hydroxyl can be 
activated to facilitate reduction; i.e. via the Barton reduction. 

Scheme 1 



HO. R'O. 

v^-^o °p tionai » V°^° 



1) R -M 



r'o. 



OH OH 



Protection 



R'O, 



HO- 



2) Optional 
Activation 



Base 




OR' 



1) Optional 
Protection 

2) Optional 
Reduction 



Optional 
Deprotection 

Base 




OH 



HO. 




t O-LG' 



OR 2 OR 3 



1) Coupling 

2) Optional 
Deprotection 



Base 



O^ 




R° 
OH OH 



2. Alternative method for the preparation of J '-C-branched nucleosides 

The key starting material for this process is an appropriately substituted hexose. The 
hexose can be purchased or can be prepared by any known means including standard 

10 epimerization (e.g. via alkaline treatment), substitution and coupling techniques. The 

hexose can be selectively protected to give the appropriate hexa-furanose, as taught by 
Townsend Chemistry of Nucleosides and Nucleotides , Plenum Press, 1994. 

The 1 '-hydroxyl can be optionally activated to a suitable leaving group such as an 
acyl group or a halogen via acylation or halogenation, respectively. The optionally 

15 activated sugar can then be coupled to the BASE by methods well known to those skilled in 

the art, as taught by Townsend Chemistry of Nucleosides and Nucleotides, Plenum Press, 
1994. For example, an acylated sugar can be coupled to a silylated base with a Lewis acid, 
such as tin tetrachloride, titanium tetrachloride or trimethylsilyltriflate in the appropriate 
solvent at a suitable temperature. Alternatively, a halo-sugar can be coupled to a silylated 

20 base with the presence of trimethylsilyltriflate. 
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The l'-CH 2 -OH, if protected, can be selectively deprotected by methods well known 
in the art. The resultant primary hydroxyl can be fiinctionalized to yield various C-branched 
nucleosides. For example, the primary hydroxyl can be reduced to give the methyl, using a 
suitable reducing agent. Alternatively, the hydroxyl can be activated prior to reduction to 
facilitate the reaction; i.e. via the Barton reduction. In an alternate embodiment, the primary 
hydroxyl can be oxidized to the aldehyde, then coupled with a carbon nucleophile, such as a 
Grignard reagent, an organolithium, lithium dialkylcopper or R 6 -SiMe3 in TBAF with the 
appropriate non-protic solvent at a suitable temperature. 

In a particular embodiment, the l'-C-branched ribonucleoside is desired. The 
synthesis of a ribonucleoside is shown in Scheme 2. Alternatively, deoxyribo-nucleoside is 
desired. To obtain these nucleosides, the formed ribonucleoside can optionally be protected 
by methods well known to those skilled in the art, as taught by Greene et al Protective 
Groups in Organic Synthesis. John Wiley and Sons, Second Edition, 1991, and then the 2'- 
OH can be reduced with a suitable reducing agent. Optionally, the T -hydroxyl can be 
activated to facilitate reduction; i.e. via the Barton reduction. 

Scheme 2 
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In addition, the L-enantiomers corresponding to the compounds of the invention can 
be prepared following the same general methods (1 or 2), beginning with the corresponding 
L-sugar or nucleoside L-enantiomer as starting material. 
B, General Synthesis of 2 '-C-Branched Nucleosides 

2'-C-Branched ribonucleosides of the following structure: 

, Base 



> R ,0 X R 



R 9 R 7 

wherein Base, R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , R 9 , R 10 , Y, W 1 , W 2 , W 3 , X, X 1 , X 2 and X 3 are as 
defined herein can be prepared by one of the following general methods. 
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1. Glycosylation of the nucleobase with an appropriately modified sugar 

The key starting material for this process is an appropriately substituted sugar with a 
2' -OH and 2'-H, with the appropriate leaving group (LG), for example an acyl group or a 
halogen. The sugar can be purchased or can be prepared by any known means including 
5 standard epimerization, substitution, oxidation and reduction techniques. The substituted 

sugar can then be oxidized with the appropriate oxidizing agent in a compatible solvent at a 
suitable temperature to yield the 2'-modified sugar. Possible oxidizing agents are Jones 
reagent (a mixture of chromic acid and sulfuric acid), Collins's reagent (dipyridine Cr(VI) 
oxide, Corey's reagent (pyridinium chlorochromate), pyridinium dichromate, acid 

10 dichromate, potassium permanganate, Mn0 2 , ruthenium tetroxide, phase transfer catalysts 

such as chromic acid or permanganate supported on a polymer, C^-pyridine, H2O2- 
ammonium molybdate, NaBrC>2-CAN, NaOCl in HOAc, copper chromite, copper oxide, 
Raney nickel, palladium acetate, Meerwin-Pondorf-Verley reagent (aluminum /-butoxide 
with another ketone) and AT-bromosuccinimide. 

15 Then coupling of an organometallic carbon nucleophile, such as a Grignard reagent, 

an organolithium, lithium dialkylcopper or R 6 -SiMe3 in TBAF with the ketone with the 
appropriate non-protic solvent at a suitable temperature, yields the 2 '-alkylated sugar. The 
alkylated sugar can be optionally protected with a suitable protecting group, preferably with 
an acyl or silyl group, by methods well known to those skilled in the art, as taught by 

20 Greene et al Protective Groups in Organic Synthesis, John Wiley and Sons, Second 

Edition, 1991. 

The optionally protected sugar can then be coupled to the BASE by methods well 
known to those skilled in the art, as taught by Townsend Chemistry of Nucleosides and 
Nucleotides, Plenum Press, 1994. For example, an acylated sugar can be coupled to a 
25 silylated base with a Lewis acid, such as tin tetrachloride, titanium tetrachloride or 

trimethylsilyltriflate in the appropriate solvent at a suitable temperature. Alternatively, a 
halo-sugar can be coupled to a silylated base with the presence of trimethylsilyltriflate. 

Subsequently, the nucleoside can be deprotected by methods well known to those 
skilled in the art, as taught by Greene et al. Protective Groups in Organic Synthesis , John 
30 Wiley and Sons, Second Edition, 1991. 

In a particular embodiment, the 2'-C-branched ribonucleoside is desired. The 
synthesis of a ribonucleoside is shown in Scheme 3. Alternatively, deoxyribo-nucleoside is 
desired. To obtain these nucleosides, the formed ribonucleoside can optionally be protected 
by methods well known to those skilled in the art, as taught by Greene et al Protective 
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Groups in Organic Synthesis, John Wiley and Sons, Second Edition, 1991, and then the 2'- 
OH can be reduced with a suitable reducing agent. Optionally, the 2'-hydroxyl can be 
activated to facilitate reduction; i.e. via the Barton reduction. 

Scheme 3 
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2. Modification of a pre-formed nucleoside 

The key starting material for this process is an appropriately substituted nucleoside 
with a 2'-OH and 2'-H. The nucleoside can be purchased or can be prepared by any known 

10 means including standard coupling techniques. The nucleoside can be optionally protected 

with suitable protecting groups, preferably with acyl or silyl groups, by methods well 
known to those skilled in the art, as taught by Greene et ah Protective Groups in Organic 
Synthesis , John Wiley and Sons, Second Edition, 1991. 

The appropriately protected nucleoside can then be oxidized with the appropriate 

15 oxidizing agent in a compatible solvent at a suitable temperature to yield the 2 , -modified 
sugar. Possible oxidizing agents are Jones reagent (a mixture of chromic acid and sulfuric 
acid), Collins's reagent (dipyridine Cr(VI) oxide, Corey's reagent (pyridinium 
chlorochromate), pyridinium dichromate, acid dichromate, potassium permanganate, Mn0 2 , 
ruthenium tetroxide, phase transfer catalysts such as chromic acid or permanganate 

20 supported on a polymer, Cl 2 -pyridine, H 2 0 2 -ammonium molybdate, NaBr0 2 -CAN, NaOCl 
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in HOAc, copper chromite, copper oxide, Raney nickel, palladium acetate, Meerwin- 
Pondorf-Verley reagent (aluminum /-butoxide with another ketone) and N- 
bromosuccinimide. 

Subsequently, the nucleoside can be deprotected by methods well known to those 
skilled in the art, as taught by GreeneGreene et ah Protective Groups in Organic Synthesis. 
John Wiley and Sons, Second Edition, 1991 . 

In a particular embodiment, the 2'-C-branched ribonucleoside is desired. The 
synthesis of a ribonucleoside is shown in Scheme 4. Alternatively, deoxyribo-nucleoside is 
desired. To obtain these nucleosides, the formed ribonucleoside can optionally be protected 
by methods well known to those skilled in the art, as taught by Greene et al. Protective 
Groups in Organic Synthesis . John Wiley and Sons, Second Edition, 1991, and then the 2'- 
OH can be reduced with a suitable reducing agent. Optionally, the 2' -hydroxy 1 can be 
activated to facilitate reduction; i.e. via the Barton reduction. 

Scheme 4 
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In another embodiment of the invention, the L-enantiomers are desired. Therefore, 
the L-enantiomers can be corresponding to the compounds of the invention can be prepared 
following the same foregoing general methods, beginning with the corresponding L-sugar 
or nucleoside L-enantiomer as starting material. 

125 



C. General Synthesis of 3 '-C-Branched Nucleosides 

3 '-C-B ranched ribonucleosides of the following structure: 




wherein Base, R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , Y, W 1 , W 2 , W 3 , X, X 1 , X 2 and X 3 are as 
5 defined herein can be prepared by one of the following general methods. 

1 Glycosylation of the nucleobase with an appropriately modified sugar 

The key starting material for this process is an appropriately substituted sugar with a 
3' -OH and 3'-H, with the appropriate leaving group (LG), for example an acyl group or a 
halogen. The sugar can be purchased or can be prepared by any known means including 

10 standard epimerization, substitution, oxidation and reduction techniques. The substituted 

sugar can then be oxidized with the appropriate oxidizing agent in a compatible solvent at a 
suitable temperature to yield the 3 '-modified sugar. Possible oxidizing agents are Jones 
reagent (a mixture of chromic acid and sulfuric acid), Collins's reagent (dipyridine Cr(VI) 
oxide, Corey's reagent (pyridinium chlorochromate), pyridinium dichromate, acid 

15 dichromate, potassium permanganate, MnC>2, ruthenium tetroxide, phase transfer catalysts 

such as chromic acid or permanganate supported on a polymer, Cl2-pyridine, H2O2- 
ammonium molybdate, NaBrC>2-CAN, NaOCl in HOAc, copper chromite, copper oxide, 
Raney nickel, palladium acetate, Meerwin-Pondorf-Verley reagent (aluminum f-butoxide 
with another ketone) and N-bromosuccinimide. 

20 Then coupling of an organometallic carbon nucleophile, such as a Grignard reagent, 

an organolithium, lithium dialkylcopper or R 6 -SiMe 3 in TBAF with the ketone with the 
appropriate non-protic solvent at a suitable temperature, yields the 3'-C-branched sugar. 
The 3'-C-branched sugar can be optionally protected with a suitable protecting group, 
preferably with an acyl or silyl group, by methods well known to those skilled in the art, as 

25 taught by Greene et al Protective Groups in Organic Synthesis . John Wiley and Sons, 

Second Edition, 1991. 

The optionally protected sugar can then be coupled to the BASE by methods well 
known to those skilled in the art, as taught by Townsend Chemistry of Nucleosides and 
Nucleotides, Plenum Press, 1994. For example, an acylated sugar can be coupled to a 

30 silylated base with a Lewis acid, such as tin tetrachloride, titanium tetrachloride or 
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15 



20 



trimethylsilyltriflate in the appropriate solvent at a suitable temperature. Alternatively, a 
halo-sugar can be coupled to a silylated base with the presence of trimethylsilyltriflate. 

Subsequently, the nucleoside can be deprotected by methods well known to those 
skilled in the art, as taught by Greene et al. Protective Groups in Organic Synthesis , John 
Wiley and Sons, Second Edition, 1991. 

In a particular embodiment, the 3'-C-branched ribonucleoside is desired. The 
synthesis of a ribonucleoside is shown in Scheme 5. Alternatively, deoxyribo-nucleoside is 
desired. To obtain these nucleosides, the formed ribonucleoside can optionally be protected 
by methods well known to those skilled in the art, as taught by Greene et al Protective 
Groups in Organic Synthesis , John Wiley and Sons, Second Edition, 1991, and then the 2'- 
OH can be reduced with a suitable reducing agent. Optionally, the 2'-hydroxyl can be 
activated to facilitate reduction; i.e. via the Barton reduction. 

Scheme 5 
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2. Modification of a pre-formed nucleoside 

The key starting material for this process is an appropriately substituted nucleoside 
with a 3' -OH and 3'-H. The nucleoside can be purchased or can be prepared by any known 
means including standard coupling techniques. The nucleoside can be optionally protected 
with suitable protecting groups, preferably with acyl or silyl groups, by methods well 
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known to those skilled in the art, as taught by Greene et al. Protective Groups in Organic 
Synthesis, John Wiley and Sons, Second Edition, 1991. 

The appropriately protected nucleoside can then be oxidized with the appropriate 
oxidizing agent in a compatible solvent at a suitable temperature to yield the 2'-modified 
sugar. Possible oxidizing agents are Jones reagent (a mixture of chromic acid and sulfuric 
acid), Collins's reagent (dipyridine Cr(VI) oxide, Corey's reagent (pyridinium 
chlorochromate), pyridinium dichromate, acid dichromate, potassium permanganate, MnC>2, 
ruthenium tetroxide, phase transfer catalysts such as chromic acid or permanganate 
supported on a polymer, Cl 2 -pyridine, H 2 02-ammonium molybdate, NaBr02-CAN, NaOCl 
in HOAc, copper chromite, copper oxide, Raney nickel, palladium acetate, Meerwin- 
Pondorf-Verley reagent (aluminum /-butoxide with another ketone) and N- 
bromosuccinimide. 

Subsequently, the nucleoside can be deprotected by methods well known to those 
skilled in the art, as taught by Greene et al Protective Groups in Organic Synthesis, John 
Wiley and Sons, Second Edition, 1991. 

In a particular embodiment, the 3'-C -branched ribonucleoside is desired. The 
synthesis of a ribonucleoside is shown in Scheme 6. Alternatively, deoxyribo-nucleoside is 
desired. To obtain these nucleosides, the formed ribonucleoside can optionally be protected 
by methods well known to those skilled in the art, as taught by Greene et al Protective 
Groups in Organic Synthesis, John Wiley and Sons, Second Edition, 1991, and then the T- 
OH can be reduced with a suitable reducing agent. Optionally, the 2'-hydroxyl can be 
activated to facilitate reduction; i.e. via the Barton reduction. 
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In another embodiment of the invention, the L-enantiomers are desired. Therefore, 
the L-enantiomers can be corresponding to the compounds of the invention can be prepared 
following the same foregoing general methods, beginning with the corresponding L-sugar 
or nucleoside L-enantiomer as starting material. 
D. General Synthesis of 4 '-C-Branched Nucleosides 

4'-C-Branched ribonucleosides of the following structure: 



R ] O v 



Base 



R 10 Y R 8 



R y R' 

wherein Base, R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , R 10 , Y, W 1 , W 2 , W 3 , X, X 1 , X 2 and X 3 are 
as defined herein can be prepared by one of the following general methods. 
7. Modification from the pentodialdo-furanose 

The key starting material for this process is an appropriately substituted pentodialdo- 
furanose. The pentodialdo-furanose can be purchased or can be prepared by any known 
means including standard epimerization, substitution and cyclization techniques. 

In a preferred embodiment, the pentodialdo-furanose is prepared from the 
appropriately substituted hexose. The hexose can be purchased or can be prepared by any 
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known means including standard epimerization (e.g. via alkaline treatment), substitution 
and coupling techniques. The hexose can be either in the furanose form, or cyclized via any 
means known in the art, such as methodology taught by Townsend Chemistry of 
Nucleosides and Nucleotides , Plenum Press, 1994, preferably by selectively protecting the 
5 hexose, to give the appropriate hexafuranose. 

The 4' -hydroxy methylene of the hexafuranose then can be oxidized with the 
appropriate oxidizing agent in a compatible solvent at a suitable temperature to yield the 4'- 
aldo-modified sugar. Possible oxidizing agents are Swern reagents, Jones reagent (a 
mixture of chromic acid and sulfuric acid), Collins's reagent (dipyridine Cr(VI) oxide, 

10 Corey's reagent (pyridinium chlorochromate), pyridinium dichromate, acid dichromate, 

potassium permanganate, Mn0 2 , ruthenium tetroxide, phase transfer catalysts such as 
chromic acid or permanganate supported on a polymer, Cl 2 -pyridine, H 2 0 2 -ammonium 
molybdate, NaBr0 2 -CAN ? NaOCl in HOAc, copper chromite, copper oxide, Raney nickel, 
palladium acetate, Meerwin-Pondorf-Verley reagent (aluminum /-butoxide with another 

15 ketone) and N-bromosuccinimide, though preferably using H3PO4, DMSO and DCC in a 

mixture of benzene/pyridine at room temperature. 

Then, the pentodialdo-furanose can be optionally protected with a suitable protecting 
group, preferably with an acyl or silyl group, by methods well known to those skilled in the 
art, as taught by Greene et al Protective Groups in Organic Synthesis, John Wiley and 

20 Sons, Second Edition, 1991. In the presence of a base, such as sodium hydroxide, the 

protected pentodialdo-furanose can then be coupled with a suitable electrophilic alkyl, 
halogeno-alkyl (i.e. CF3), alkenyl or alkynyl (i.e. allyl), to obtain the 4'-alkylated sugar. 
Alternatively, the protected pentodialdo-furanose can be coupled with the corresponding 
carbonyl, such as formaldehyde, in the presence of a base, such as sodium hydroxide, with 

25 the appropriate polar solvent, such as dioxane, at a suitable temperature, which can then be 

reduced with an appropriate reducing agent to give the 4' -alkylated sugar. In one 
embodiment, the reduction is carried out using PhOC(S)CI, DMAP, preferably in 
acetonitrile at room temperature, followed by treatment of ACCN and TMSS refluxed in 
toluene. 

30 The optionally activated sugar can then be coupled to the BASE by methods well 

known to those skilled in the art, as taught by Townsend Chemistry of Nucleosides and 
Nucleotides , Plenum Press, 1994. For example, an acylated sugar can be coupled to a 
silylated base with a Lewis acid, such as tin tetrachloride, titanium tetrachloride or 
trimethylsilyltriflate in the appropriate solvent at a suitable temperature. 
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Subsequently, the nucleoside can be deprotected by methods well known to those 
skilled in the art, as taught by Greene et al. Protective Groups in Organic Synthesis , John 
Wiley and Sons, Second Edition, 1991. 

In a particular embodiment, the 4'-C-branched ribonucleoside is desired. 
Alternatively, deoxyribonucleoside is desired. To obtain these deoxyribo-nucleosides, a 
formed ribo-nucleoside can optionally be protected by methods well known to those skilled 
in the art, as taught by Greene et al Protective Groups in Organic Synthesis, John Wiley 
and Sons, Second Edition, 1991, and then the 2' -OH can be reduced with a suitable 
reducing agent. Optionally, the 2'-hydroxyl can be activated to facilitate reduction; i.e. via 
the Barton reduction. 

In another embodiment of the invention, the L-enantiomers are desired. Therefore, 
the L-enantiomers can be corresponding to the compounds of the invention can be prepared 
following the same foregoing general methods, beginning with the corresponding L- 
pentodialdo-furanose as starting material. 
E. General Synthesis of 2 1 and/or 3 '-Prodrugs 

The key starting material for this process is an appropriately substituted V, 2', 3' or 
4'-branched P-D or P-L nucleosides. The branched nucleoside can be purchased or can be 
prepared by any known means including the techniques disclosed herein. The branched 
nucleoside can be optionally protected with a suitable protecting group, preferably with a 
silyl group, by methods well known to those skilled in the art, as taught by Greene et al 
Protective Groups in Organic Synthesis , John Wiley and Sons, Second Edition, 1991. The 
protected branched nucleoside can then be coupled with a suitable acyl doner, such as an 
acyl chloride and/or an acyl anhydride with the appropriate protic or aprotic solvent at a 
suitable temperature, to give the T and/or 3' prodrug of T, 2', 3' or 4'-branched P-D or P-L 
nucleoside. Alternatively, the protected branched nucleoside can then be coupled with a 
suitable acyl, such as a carboxylic acid, such as alkanoic acid and/or amino acid residue, 
optionally with a suitable coupling agent, with the appropriate aprotic solvent at a suitable 
temperature, to give the 2' and/or 3' prodrug of l\ 2\ 3' or 4'-branched p-D or P-L 
nucleoside. Possible coupling reagents are any reagents that promote coupling, including 
but are not limiting to, Mitsunobu reagents (e.g. diisopropyl azodicarboxylate and diethyl 
azodicarboxylate) with triphenylphosphine or various carbodiimides. 

For example, simple amino-alcohols can be esterified using acid chlorides in 
refluxing acetonitrile-benzene mixture (See Scheme 7 below: Synthetic Communications, 
1978, 5(5), 327-333; hereby incorporated by reference). Alternatively, esterification can be 
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achieved using an anhydride, as described in J. Am. Chem. Soc, 1999, 1 21(24% 5661-5664, 
which is hereby incorportated by reference. See Figures 2, 3 and 4. 



The present invention is described by way of illustration, in the following examples. It will 
be understood by one of ordinary skill in the art that these examples are in no way limiting 
and that variations of detail can be made without departing from the spirit and scope of the 
present invention. 

1 0 EXAMPLE 1 : Preparation of 1 '-C-methylriboadenine via 6-amino-9-(1-deoxy-P- 

D-PSICOFURANOSYL)PURINE 

Melting points were determined on a Mel-temp II apparatus and are uncorrected. 
NMR spectra were recorded on a Bruker 400 AMX spectrometer at 400 MHz for ! H NMR 
and 100 MHz for 13 C NMR with TMS as internal standard. Chemical shifts (8) are reported 

15 in parts per million (ppm), and signals are reported as s (singlet), d (doublet), t (triplet), q 

(quartet), m (multiplet), or bs (broad singlet). IR spectra were measured on a Nicolet 51 OP 
FT-IR spectrometer. Mass spectra were recorded on a Micromass Autospec high-resolution 
mass spectrometer. TLC were performed on Uniplates (silica gel) purchased from Analtech 
Co. Column chromatography was performed using either silica gel-60 (220-440 mesh) for 

20 flash chromatography or silica gel G (TLC grade, > 440 mesh) for vacuum flash column 
chromatography. UV spectra were obtained on a Beckman DU 650 spectrophotometer. 
Elemental analysis was performed by Atlantic Microlab, Inc., Norcross, GA, or Galbraith 
Laboratories, Inc., Knoxville, TN. HPLC was performed with a Waters HPLC system 
(Millipore Corporation, Milford, MA) equipped with a Model 600 controller, a Model 996 

25 photodiode array detector and a Model 717 plus autosampler. Millennium 2010 software 
was used for system control, data acquisition and processing. A chiralyser polarimetric 



Scheme 7 




NH 2 .HCI 



5 



ACN: acetonitrile 
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detector, Perkin-Elmer Model 241MC polarimeter (Wilton, CT), was used for the 

determination of optical rotations. 

Synthesis of 1 '-C-methylribo-8-methyladenine 

The title compound could also be prepared according to a published procedure (J. 
Farkas, and F. Sorm, "Nucleic acid components and their analogues. XCIV. Synthesis of 6- 
amino-9-(l-deoxy-P-D-psicofuranosyl)purine" Collect. Czech. Chem. Commun. 1967, 32, 
2663-2667; J. Farkas", Collect Czech Chem. Commun. 1966, 3L 1535) (Scheme 8). 

Scheme 8 
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In a similar manner, but using the appropriate sugar and purine bases, the following 
nucleosides of Formula XXIV are prepared. 

Y 



R'O 




wherein R 1 , R 2 , R 3 , X 1 , X 2 , and Y are defined in Table 1. 
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Alternatively, the following nucleosides of Formula XXV are prepared, using the 
appropriate sugar and pyrimidine bases. 



wherein R l , R 2 , R 3 , X 1 , X 2 , and Y are defined in Table 2. 

Alternatively, the following nucleosides of Formula XXVI are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 

Base 



OR 2 OR 3 

(XXVI) 

wherein R 1 , R 2 , R 3 , R 6 , X, and Base are defined in Table 3. 

Alternatively, the following nucleosides of Formula XXVII are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 

Base 



Y 




(XXV) 





OR 2 



(XXVII) 

wherein R 1 , R 2 , R 6 , X, and Base are defined in Table 4. 



Alternatively, the following nucleosides of Formula XXVIII are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 
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Base 



R'O 




(XXVIII) 



wherein R 1 , R 2 , R 6 , X, and Base are defined in Table 5. 



Alternatively, the following nucleosides of Formula XXIX are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 




Base 



R 10 x R' 



7 



R° 



R 7 



(XXIX) 



wherein R l , R 6 , R 7 , R 8 , X, R 9 , R 10 , and Base are defined in Table 6. 



EXAMPLE 2: Preparation Of2'-C-Methylribo-8-Methyladenine 
The title compound was prepared according to a published procedure (R.E. Harry- 
O'kuru, J.M. Smith, and M.S. Wolfe, "A short, flexible route toward 2'-C-branched 
ribonucleosides", J. Org. Chem. 1997,62, 1754-1759) (Scheme 9). 



BzO 



BzO OH 



OBz 



R = CH 3 



Scheme 9 
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(a) Dess-Martin periodinane; (b) MeMgBr / TiCl 4 ; (c) BzCl, DMAP, Et 3 N; (d) 
bis(trimethylsilyl)acetamide, N 6 -benzoy] adenine, TMSOTf; (e) NH 3 / MeOH 
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The 3'-prodrug of the 2'-branched nucleoside was prepared according to published 
procedure (Synthetic Communications, 1978, 5(5), 327-333; J. Am. Chem. Soc, 1999, 
72/(24), 5661-5664). Alternatively, the 2'-branched nucleoside can be esterified without 
protection (Scheme 9b). Carbonyldiimidazole (377 mg, 2.33 mmol) was added to a 
solution of N-(tert-butoxycarbonyl)-L- valine (507 mg, 2.33 mmol) in 15 mL of anhydrous 
tetrahydrofuran. The mixture was stirred at 20 °C for one hour and at 50 °C for 10 minutes 
and then added to a solution of 4-Amino-l-(3,4-dihydroxy-5-hydroxymethyl-3-methyl- 
tetrahydro-furan-2-yl)-7//-pyrimidine-2-one (500 mg, 1.95 mmol), 4- 
(dimethylamino)pyridine (25 mg, 0.195 mmol), triethylamine (5 mL) in anhydrous N,N- 
dimethylformamide (10 mL), which is also stirring at 50 °C. The reaction mixture was 
stirred at 50 °C for one hour and then examined by HPLC. HPLC analysis indicated the 
formation of 52% of the desired ester, 17% of starting material in addition to undesired by- 
products. The 3'-OH of 4-amino-l-(3,4-dihydroxy-5-hydroxymethyl-3-methyl-tetrahydro- 
furan-2-yl)-77/-pyrimidine-2-one tends to react selectively when coupled with BOC-Val. 

In a similar manner, but using the appropriate sugar and purine bases, the following 
nucleosides of Formula XXX are prepared. — — 



Y 




(XXX) 

wherein R 1 , R 2 , R 3 , X 1 , X 2 , and Y are defined in Table 7. 
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Alternatively, the following nucleosides of Formula XXXI are prepared, using the 
appropriate sugar and pyrimidine bases. 



Alternatively, the following nucleosides of Formula XXXII are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 

Base 



(XXXII) 

wherein R 1 , R 2 , R 3 , R 6 , X, and Base are defined in Table 9. 

Alternatively, the following nucleosides of Formula XXXIII are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 

Base 



(XXXIII) 

wherein R 1 , R 2 , R 6 , X, and Base are defined in Table 10. 

Alternatively, the following nucleosides of Formula XXXIV are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 



Y 




(XXXI) 

wherein R 1 , R 2 , R 3 , X 1 , X 2 , and Y are defined in Table 8. 





OR 2 
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Base 



R'O 




R z O R 6 

(XXXIV) 



wherein R 1 , R 2 5 R 6 , X, and Base are defined in Table 1 1 . 



Alternatively, the following nucleosides of Formula XXXV are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 



R 0 



Base 



R IU x R' 



R 7 

(XXXV) 

wherein R 1 , R 6 , R 7 , R 9 , R 10 , X, and Base are defined in Table 12. 



10 



15 



EXAMPLE 3: PREPARATION OF3'-C-M ETHYLRIBO-8-METHYLADENINE 
The title compound can be prepared according to a published procedure (R.F. Nutt, 
M.J. Dickinson, F.W. Holly, and E. Walton, "Branched-chain sugar nucleosides. III. 3'-C- 
methyladenine ", J.Org. Chem. 1968, 33, 1789-1795) (Scheme 10). 

Scheme 10 
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(a) Ru0 2 / NaI0 4 ; (b) MeMgl / TiCl 4 ; (c) HC1 / MeOH / H 2 0; (d) BzCl / pyridine; (e) AcBr, 
HBr / AcOH; (f) chloromercuri-6-benzamidopurine; (g) NH 3 / MeOH. 
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In a similar manner, but using the appropriate sugar and purine bases, the following 
nucleosides of Formula XXXVI are prepared. 



Y 




(XXXVI) 

wherein R 1 , R 2 , R 3 , X 1 , X 2 , and Y are defined in Table 13. 

Alternatively, the following nucleosides of Formula XXXVII are prepared, using the 
appropriate sugar and pyrimidine bases. 



Y 




(XXXVII) 

wherein R 1 , R 2 , R 3 , X 1 , X 2 , and Y are defined in Table 14. 

Alternatively, the following nucleosides of Formula XXXVIII are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 



Base 




(XXXVIII) 

wherein R 1 , R 2 , R 3 , R 6 , X, and Base are defined in Table 15. 
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Alternatively, the following nucleosides of Formula XXXIX are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 



Base 



R'O 




OR z 



(XXXIX) 



wherein R 1 , R 2 , R 6 , X, and Base are defined in Table 16. 
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Alternatively, the following nucleosides of Formula XXXX are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 

Base 



R l O 




OR 2 



R 

(XXXX) 



wherein R 1 , R 2 , R 6 , X, and Base are defined in Table 17. 
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Alternatively, the following nucleosides of Formula XXXXI are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 

r'cl 



Base 



R b „ R 



R R 

(XXXXI) 



wherein R ! , R 6 , R 7 , R 8 , R 9 , X, and Baseare defined in Table 18. 



EXAMPLE 4: Preparation Of 1-0-Methyl-2,3-0-Isopropylidene-P-D- 

RlBOFURANOSE - (1) 

20 The title compound can be prepared according to a published procedure (Leonard, 

N. J.; Carraway, K. L. u 5-Amino-5-deoxyribose derivatives. Synthesis and use in the 
preparation of "reversed" nucleosides" J. Heterocycl. Chem. 1966, 3, 485-489). 
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A solution of 50.0 g (0.34 mole) of dry D-ribose in 1.0 L of acetone, 100 mL of 2,2- 
dimethoxypropane, 200 mL of methanol containing 20 mL of methanol saturated with 
hydrogen chloride at 0°C was stirred overnight at room temperature. The resulting solution 
was neutralized with pyridine and evaporated under reduced pressure. The resulting oil was 
5 partitioned between 400 mL of water and 400 mL of methylene chloride. The water layer 
was extracted twice with methylene chloride (400 mL). The combined organic extracts 
were dried over sodium sulfate and evaporated under reduced pressure. The residue was 
purified by silica gel column chromatography [eluent: stepwise gradient of methanol (1-2%) 
in methylene chloride] to give pure 1 (52.1 g, 75%) as a yellow syrup. l H-NMR (CDC1 3 ): 8 
10 5.00 (s, 1H, H-l), 4.86 (d, 1H, H-2, J 2 . 3 = 5.9 Hz), 4.61 (d, 1H, H-3, h-2 = 5.9 Hz), 4.46 (t, 

1H, H-4, J4-5 = 2.7 Hz), 3.77-3.61 (m, 2H, H-5 and H-5'), 3.46 (s, 1H, OCH 3 ), 3.0-2.4 (br s, 
1H, OH-5), 1.51 (s, 3H CH 3 ), 1.34 (s, 3H CH 3 ); MS (matrix GT): FAB>0 m/z 173 (M- 
OCH3) + . 

EXAMPLE 5: Preparation of 1-0-Methyl-2,3-0-isopropylidene-P-D- 

1 5 pentodialdo-ribofuranose - (2) 

The title compound can be prepared according to a published procedure (Jones, G. 
H.; Moffatt, J. G. Oxidation of carbohydrates by the sulfoxide-carbodiimide and related 
methods. Oxidation with dicyclohexylcarbodiimide-DMSO, diisopropylcarbodiimide- 
DMSO, acetic anhydride-DMSO, and phosphorus pentoxide-DMSO: in Methods in 

20 Carbohydrate Chemistry) Whisler, R. L. and Moffatt, J. L. Eds; Academic Press: New 

York, 1972; 315-322). 

Compound 1 was co-evaporated twice with anhydrous pyridine. 
Dicyclohexylcarbodi-imide (DCC, 137.8 g, 0.67 mol) was added to a solution of 1 (68.2 g, 
0.33 mole) in anhydrous benzene (670 mL), DMSO (500 mL) and pyridine (13.4 mL). To 

25 the resulting solution, cooled to 0°C, was added a solution of anhydrous crystalline 

orthophosphoric acid (16.4 g, 0.167 mmol) in anhydrous DMSO (30 mL). The mixture was 
stirred for 1.5 hours at 0°C and 18 hours at room temperature under argon atmosphere, 
diluted with ethyl acetate (1000 mL). A solution of oxalic acid dihydrate (63.1 g, 038 mol) 
in DMSO (30 mL) was added and the reaction mixture was stirred at room temperature 

30 during 1 hour and then filtered to eliminate precipitated dicyclohexylurea (DCU). The 
filtrate was concentrated to a volume of about 600 mL under reduced pressure and 
neutralized with a saturated aqueous sodium hydrogen carbonate solution (400 mL). Brine 
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(200 mL) was added and the organic layer was extracted with ethyl acetate (4x 1000 mL). 
The combined organic layers were concentrated to a volume of about 2000 mL, washed 
with a saturated aqueous sodium hydrogen carbonate solution (2x 700 mL), and with brine 
(2x 700 mL) before being dried over sodium sulfate and evaporated under reduced pressure. 
A small fraction of the crude residue was purified on silica gel chromatography [eluent: 
chloroform/ethyl ether, 8:2] in order to confirm the structure of 2 which was obtained as a 
pale yellow solid. l H-NMR (CDC1 3 ): 5 9.61 (s, 1H, H-5), 5.12 (s, 1H, H-l), 5.08 (d, 1H, H- 
2, J 2 _ 3 = 5.9 Hz), 4.53 (d, 1H, H-3, h-i = 6.0 Hz), 4.51 (s, 1H, H-4), 3.48 (s, 1H, OCH 3 ), 
1.56 (s, 3H CH 3 ), 1.36 (s, 3H CH 3 ); MS (matrix GT): FAB>0 m/z 203 (M+H) + , 171 (M- 
OCH 3 ) + . 

EXAMPLE 6: Preparation of 4-C-Hydroxymethyl-1-0-methyl-2,3-0- 

ISOPROPYLIDENE-(3-D-RIBOFURANOSE - (3) 

The title compound can be prepared according to a published procedure (Leland, D. 
L.; Kotick, M. P. "Studies on 4-C-(hydroxymethyl)pentofuranoses. Synthesis of 9-[4-C- 
(hydroxymethyl)-a-L-threo-pentofuranosyl]adenine" Carbohydr. Res . 1974, 38, C9-C11; 
Jones, G. H.; Taniguchi, M.; Tegg, D.; Moffatt, J. G. "4'-substituted nucleosides. 5. 
Hydroxylation of nucleoside 5*-aldehydes" J. Org. Chem. 1979, 44, 1309-1317; Gunic, E.; 
Girardet, J.-L.; Pietrzkowski, Z.; Esler, C; Wang, G. "Synthesis and cytotoxicity of 4'-C- 
and S'-C-substituted Toyocamvcins" Bioorg. Med. Chem. 2001, 9, 163-170). 

To a solution of the crude material (2) obtained above and 37% aqueous 
formaldehyde (167 mL) in dioxane (830 mL) was added aqueous sodium hydroxyde (2N, 
300 mL). The mixture was stirred at room temperature for 4 hours and neutralized by 
addition of Dowex 50 W X 2 (H + form). The resin was filtered, washed with methanol, and 
the combined filtrates were concentrated to dryness and coevaporated several times with 
absolute ethanol. Sodium formate which was precipitated from absolute ethanol was 
removed by filtration, the filtrate was concentrated to dryness and the residue was purified 
by silica gel column chromatography [eluent: stepwise gradient of methanol (0-4%) in 
chloroform] to give pure 3 (42.2 g, 54% from 1), which was recrystallized from 
cyclohexane. Mp = 94-95 (dec.) (lit.94-96.5; 97-98 : Refs :3,4), 'H-NMR (DMSO-d 6 ): 5 
4.65 (s, 1H, H-l), 4.44-4.37 (m, 3H, H-2, H-3 and OH-6), 4.27 (t, 1H, OH-5, J = 5.6 Hz, J = 
6.0 Hz), 3.42-3.34 (m, 2H, H-5 and H-6) 3.29 (dd, 1H, H-5 1 , J 5 -.oh = 5.4 Hz, J5-5' =11.4 
Hz), 3.11 (dd, 1H, H-6\ J 6 '_oh = 5.7 Hz, J6-6' = 10.9 Hz), 3.03 (s, 3H, OCH 3 ), 1.48 (s, 3H 
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CH 3 ), 1.05 (s, 3H CH 3 ); MS (matrix GT): FAB>0 m/z 469 (2M+H) + , 235 (M+H) + , 203 (M- 
OCH 3 )+ FAB<0 m/z 233 (M-H)\ 



EXAMPLE 7: Preparation of 6-0-Monomethoxytrityl-4-C-hydroxymethyl-1- 

0-METHYL-2,3-0-ISOPROPYLIDENE-P-D-RIBOFURANOSE - (4) 

5 The title compound can be prepared according to a published procedure (Gunic, E.; 

Girardet, J.-L.; Pietrzkowski, Z.; Esler, C; Wang, G. "Synthesis and cytotoxicity of 4'-C- 
and 5'-C-substituted Toyocamycins" Bioorg. Med. Chem. 2001, 9, 163-170). 

To a solution of 3 (41.0 g, 175 mmol) in pyridine (700 ml) was added by portions 
dimethoxytrityl chloride (60.5 g, 178 mmol) at +4°C. The reaction mixture was stirred for 3 

10 hours at room temperature. After addition of methanol, the reaction mixture was 

concentrated (200 ml) and then dissolved with ethyl acetate (2 L). The organic layer was 
washed with a 5% aqueous sodium hydrogen carbonate solution, with water and dried over 
sodium sulfate and then evaporated to dryness. Purification by silica gel column 
chromatography [eluent: ethyl acetate / hexane 15/85] afforded pure 4 (63.0 g, 68%) as a 

15 syrup. 'H-NMR (CDCI 3 ): 5 7.5-6.9 (m, 13H, MMTr), 4.89 (s, 1H, H-l), 4.72-4.62 (m, 3H, 

H-2, H-3 and OH-5), 3.82 (dd, 1H, H-5, J 5 . OH = 5.5 Hz, J5-5' = 10.5 Hz), 3.79 (s, 6H, 
OCH3), 3.54 (dd, 1H, H-5', J 5 -oh = 4.9 Hz, J 5 >_ 5 = 10.5 Hz), 3.31 (s, 3H, QCH 3 ), 3.24 (d, 
1H, H-6, J 6 _ 6 > = 9.2 Hz), 3.13 (d, 1H, H-6\ J 6 >_ 6 = 9.2 Hz), 1.24 (s, 3H CH 3 ), 1.15 (s, 3H 
CH 3 ); MS (matrix GT): FAB>0 m/z 303 (DMTr) + . 

20 EXAMPLE 8: Preparation ofS-O-Benzoyl-4-C-hydroxymethyl-I-O-methyl- 

2,3-O-ISOPROPYLIDENE-p-D-RIBO-FURANOSE - (5) 

The title compound can be prepared according to a published procedure (Gunic, E.; 
Girardet, J.-L.; Pietrzkowski, Z.; Esler, C.; Wang, G. "Synthesis and cytotoxicity of 4'-C- 
and 5'-C-substituted Toyocamycins" Bioorg. Med. Chem. 2001, 9, 163-170). 

25 To a solution of 4 (2.51 g, 4.68 mmol) in anhydrous pyridine (37 mL) was added 

under argon benzoyl chloride (1.09 mL, 9.36 mmol) and the reaction mixture was stirred for 
13 hours at to room temperature. Then the reaction was cooled to 0°C and stopped with ice- 
cold water (100 mL). The water layer was extracted with methylene chloride (3D 200 mL). 
The combined organic layers were washed with a saturated aqueous sodium hydrogen 

30 carbonate solution (2x 150 mL), with water (lx 150 mL) and then dried over sodium sulfate 
and evaporated under reduced pressure. The residue was dissolved in 80% acetic acid (70.2 
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mL) and the mixture was stirred at room temperature for 3hr and concentrated to dryness. 
Purification by silica gel column chromatography [eluent: chloroform] afforded pure 5 (1.40 
g, 88%) as a syrup. ^-NMR (CDC1 3 ): 5 8.1-7.4 (m, 5H, C 6 H 5 CO), 5.08 (s, 1H, H-l), 4.77 
(dd, 2H, H-2 and H-3, J = 6.1 Hz, J = 8.2 Hz), 4.5 1 (q, 2H, H-5 and H-5\ J = 1 1 .5 Hz, J 5 . 5 ' = 

23.8 Hz), 3.91 (t, 2H, H-6 and H-6\ J - 12.3 Hz), 4.38 (s, 1H, OCH 3 ), 2.2-1.8 (brs, 1H, 
OH-6), 1.57 (s, 3H CH 3 ), 1.38 (s, 3H CH 3 ); MS (matrix GT): FAB>0 m/z 677 (2M+H) + , 
339 (M+H) + , 307 (M-OCH 3 ) + , 105 (C 6 H 5 CO) + FAB<0 m/z 121 (C 6 H 5 C0 2 )~. 

EXAMPLE 9: Preparation of5-0-Benzoyl-4-C-methyl-1-0-methyl-2,3-0- 

ISOPROPYLIDENE-P-D-RIBOFURANOSE - (6) 

The title compound can be prepared according to a published procedure (Gunic, E.; 
Girardet, J.-L.; Pietrzkowski, Z.; Esler, C; Wang, G. "Synthesis and cytotoxicity of 4 f -C- 
and 5'-C-substituted Toyocamycins" Bioorg. Med. Chem. 2001, 9, 163-170). 

A solution of 5 (37.6 g, 0.1 1 1 mol), 4-dimethylaminopyridine (DMAP, 40.7 g, 0.333 
mol) and phenoxythiocarbonyle chloride in anhydrous acetonitrile (1000 mL) was stirred at 
room temperature for 1 hour and concentrated to dryness. The residue was dissolved in 
methylene chloride (500 mL) and successively washed with 0.2 M hydrochloric acid (2x 
500 mL) and water (500 mL) before being dried over sodium sulfate, evaporated under 
reduced pressure and coevaporated several times with anhydrous toluene. The crude 
material was dissolved in anhydrous toluene (880 mL) and tris(trimethylsilyl)silane (TMSS, 

42.9 mL, 0.139 mol), and l,r-azobis(cyclohexanecarbonitrile) (ACCN, 6.8 g, 27.8 mmol) 
were added. The reaction mixture was stirred under reflux for 45 minutes, cooled to room 
temperature and concentrated under reduced pressure. The resulting residue was purified by 
silica gel column chromatography [eluent: stepwise gradient of diethyl ether (5-20%) in 
petroleum ether] to give pure 6 (26.4 g, 74%) as a pale yellow syrup. 'H-NMR (DMSO-d 6 ): 
5 8.0-7.5 (m, 5H, C 6 H 5 CO), 4.85 (s, 1H, H-l), 4.63 (dd, 2H, H-2 and H-3, J = 6.1 Hz, J = 
11.6 Hz), 4.24 (d, 1H, H-5, J 5 . 5 ' = 11.1 Hz), 4.10 (d, 1H, H-5', J5 .5 = 11.1 Hz), 3.17 (s, 1H, 
OCH3), 1.38 (s, 3H CH 3 ), 1.30 (s, 3H CH 3 ), 1.25 (s, 3H CH 3 ); MS (matrix GT): FAB>0 m/z 
291 (M-OCH 3 ) + , 105 (C 6 H 5 CO) + FAB<0 m/z 121 (C 6 H 5 C0 2 )". 
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EXAMPLE 10: PREPARATION OF S-O-BENZOYL^-C-METHYL-l^^-O-ACETYL-a^-D- 

RIBOFURANOSE - (7) 

Compound 6 (22.5 g, 70 mmol) was suspended in a 80% aqueous acetic acid 
solution (250 mL). The solution was heated at 100°C for 3 hours. The volume was then 
5 reduced by half and coevaporated with absolute ethanol and pyridine. The oily residue was 

dissolved in pyridine (280 mL) and then cooled at 0°C. Acetic anhydride (80 mL) and 4- 
dimethylamino-pyridine (500 mg) were added. The reaction mixture was stirred at room 
temperature for 3 hours and then concentrated under reduced pressure. The residue was 
dissolved with ethyl acetate (1 L) and successively washed with a saturated aqueous sodium 

10 hydrogen carbonate solution, a 1 M hydrochloric acid and water. The organic layer was 

dried over sodium sulfate and evaporated under reduced pressure. The resulting residue 
was purified by silica gel column chromatography [eluent: stepwise gradient of diethyl ether 
(30-40%) in petroleum ether] to give pure 7 (16.2 g, 60%) as a pale yellow syrup. A small 
fraction of the material was re-purified on silica gel chromatography [same eluent: system] 

15 in order separate the a and the p anomers. 

a anomer: 'H-NMR (DMSO-d 6 ): 5 8.1-7.5 (m, 5H, C 6 H 5 CO), 6.34 (pt, 1H, H-l, J = 2.4 Hz, 
J = 2,1 Hz), 5.49 (m, 2H, H-2 and H-3); 4.33 (q, 2H, H-5 and H-5\ J = 11.6 Hz, J = 18.7 
Hz), 2.15 (s, 3H, CH3CO2), 2.11 (s, 3H, CH3CO2), 2.07 (s, 3H, CH 3 C0 2 ), 1.37 (s, 3H, CH 3 ); 
MS (matrix GT): FAB>0 m/z 335 (M-CH 3 C0 2 ) + , 275 (M-CH 3 CO 2 >H) + ,105 (C 6 H 5 CO) + , 

20 43 (CH 3 CO) + FAB<0 m/z 121 (C 6 H 5 C0 2 )\ 59 (CH 3 C0 2 )\ 

(3 anomer: ! H-NMR (DMSO-d 6 ): 5 8.1-7.5 (m, 5H, C 6 H 5 CO), 5.99 (s, 1H, H-l), 5.46 (d, 
1H, H-2, J 2 - 3 = 5.3 HZ), 5.30 (d, 1H, H-2, J 2 . 3 = 5.3 Hz), 4.39 (d, 1H, H-5, J 5 . 5 ' = 1 1.7 Hz), 
4.19 (d, 1H, H-5', J 5 '_ 5 = 11.7 Hz), 2.10 (s, 3H, CH 3 C0 2 ), 2.06 (s, 3H, CH 3 C0 2 ), 2.02 (s, 
3H, CH 3 C0 2 ), 1.30 (s, 3H, CH 3 ); MS (matrix GT): FAB>0 m/z 335 (M-CH 3 C0 2 ) + , 275 (M- 

25 CH 3 CO 2 +H) + ,105 (C 6 H 5 CO) + , 43 (CH 3 CO) + FAB<0 m/z 121 (C 6 H 5 C0 2 )\ 59 (CH 3 C0 2 )\ 

EXAMPLE 11: PREPARATION OF O-6-DlPHEN YLCARBAMOYL-N 2 -ISOBUTYRYL-9-(2,3= 
DI-0-ACETYL-5-0-BENZOYL-4-C-METHYL-p-D-RIBOFURANOSYL)-8-METHYLGUANINE- 

(18) 

To a suspension of 0-6-diphenylcarbamoyl-8-methyl-N 2 -isobutyrylguanine in 
30 anhydrous toluene (20 mL) was added N,0-bis(trimethylsilyl)acetamide (1.92 mL, 7.9 

mmol). The reaction mixture was allowed to warm under reflux for 1 hour. Compound 7 
(1.55 g, 3.93 mmol) was dissolved in toluene (10 mL) and trimethylsilyltrifluoro- 
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methanesulfonate (TMSTf) (915 mL, 4.72 mmol) was added. The mixture was heated 
under reflux for 30 minutes. The solution was then cooled to room temperature and 
neutralized with a 5% aqueous sodium hydrogen carbonate solution. The reaction mixture 
was diluted with ethyl acetate (200 mL). The organic phase was washed with a 5% aqueous 
sodium hydrogen carbonate solution (150 mL) and with water (2x 150 mL). The organic 
layer was dried over Na2SC>4 and evaporated to dryness. The residue was purified by silica 
gel column chromatography [eluent: stepwise gradient of diethyl ether (70-90%) in 
petroleum ether] to afford 18. 

EXAMPLE 12: Preparation of9-(4-C-methyl-P-D-ribofuranosyl)-8- 

METHYLGUANINE - (19) 

The title compound can be prepared according to a published procedure from 18 
(Waga, T.; Nishizaki, T.; Miyakawa, L; Orhui, H.; Meguro, H. "Synthesis of 4'-C- 
methvlnucleosides" Biosci. Biotechnol. Biochem. 1993, 57, 1433-1438). 

A solution of 18 in methanolic ammonia (previously saturated at -10°C) (20 mL) 
was stirred at room temperature overnight. The solvent was evaporated under reduced 
pressure and the residue was partitioned between methylene chloride (60 mL) and water (60 
mL). The aqueous layer was washed with methylene chloride (2x 60 mL), concentrated 
under reduced pressure. The residue was purified by an RP18 column chromatography 
[eluent water/acetonitrile 95/5] to afford 19. 

EXAMPLE 13 : 9-(2,3-di-0-acetyl-5-0-benzo yl-4-C-meth yl-P-D-ribofuranos yl)- 

8-METHYLADENINE - (20) 

A solution of 7 (1.10 g, 2.79 mmol) in anhydrous acetonitrile (50 ml) was treated 
with 8-methyladenine and stannic chloride (SnCU, 660 |iL, 5.58 mmol) and stirred at room 
temperature overnight. The solution was concentrated under reduced pressure, diluted with 
chloroform (100 mL) and treated with a cold saturated aqueous solution of NaHCCh (100 
ml). The mixture was filtered on celite, and the precipitate was washed with hot 
chloroform. The filtrates were combined, washed with water (100 ml) and brine (100 ml), 
dried (Na2SC>4), and evaporated under reduced pressure. The residue was purified by silica 
gel column chromatography [eluent: stepwise gradient of methanol (3-5%) in 
dichloromethane] to afford 20. 
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EXAMPLE 14: Preparation of9-(4-C-methyl-P-D-mbofuranosyl)-8- 

METHYLADENINE - (21) 

The title compound can be prepared according to a published procedure from 20 
(Waga, T.; Nishizaki, T.; Miyakawa, L; Orhui, H.; Meguro, H. "Synthesis of 4'-C- 
methylnucleosides" Biosci. Biotechnol. Biochem. 1993, 57, 1433-1438). 

A solution of 20 in methanolic ammonia (previously saturated at -10°C) (50 mL) 
was stirred at room temperature overnight. The solvent was evaporated under reduced 
pressure and the residue was partitioned between methylene chloride (100 ml) and water 
(100 ml). The aqueous layer was washed with methylene chloride (2x 100 mL), and 
concentrated under reduced pressure. The residue was purified by silica gel column 
chromatography [eluent: stepwise gradient of methanol (10-30%) in ethyl acetate] to afford 
21. 

In a similar manner, but using the appropriate sugar and purine bases, the following 
nucleosides of Formula XXXXII are prepared. 




(XXXXII) 

wherein R 1 , R 2 , R 3 , X 1 , X 2 , and Y are defined in Table 19. 

EXAMPLE 15: Preparation of 1-(5-0-Benzoyl-4-C-methyl-2,3-0-acetyl-P-D- 
ribofuranosyl)-6-methyluracil - (8) 

A suspension of 6-methyluracil was treated with hexamethyldisilazane (HMDS, 21 
mL) and a catalytic amount of ammonium sulfate during 17 hours under reflux. After 
cooling to room temperature, the mixture was evaporated under reduced pressure, and the 
residue, obtained as a colorless oil, was diluted with anhydrous 1,2-dichloroethane (7.5 
mL). To the resulting solution was added 7 (0.99 g, 2.51 mmol) in anhydrous 1,2- 
dichloroethane (14 mL), followed by addition of trimethylsilyl trifluoromethanesulfonate 
(TMSTf, 0.97 mL, 5.02 mmol). The solution was stirred for 2.5 hours at room temperature 
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under argon atmosphere, then diluted with chloroform (150 mL), washed with the same 
volume of a saturated aqueous sodium hydrogen carbonate solution and finally with water 
(2x 100 mL). The organic phase was dried over sodium sulfate, then evaporated under 
reduced pressure. The resulting crude material was purified by silica gel column 
5 chromatography [eluent: stepwise gradient of methanol (0-2%) in chloroform] to afford 

pure 8. 

EXAMPLE 16: PREPARATION OF l-(4-C-METHYL-p-D-RIBOFURANOSYL)-6- 

METHYLURACIL - (9) 

The title compound can be prepared according to a published procedure from 8 
(Waga, T.; Nishizaki, T.; Miyakawa, I.; Orhui, H.; Meguro, H. "Synthesis of 4'-C- 
methvlnucleosides" Biosci. Biotechnol. Biochem. 1993, 57, 1433-1438). 

A solution of 8 in methanolic ammonia (previously saturated at -10°C) (27 mL) was 
stirred at room temperature overnight. The solvent was evaporated under reduced pressure 
and the residue was partitioned between methylene chloride (40 mL) and water (40 mL). 
The aqueous layer was washed with methylene chloride (2x 40 mL), concentrated under 
reduced pressure and coevaporated several times with absolute ethanol. Recrystallization 
from a mixture absolute ethanol/methanol gave 9. 

EXAMPLE 17: Preparation of 1-(5-0-Benzoyl-4-C-methyl-2,3-0-acetyl-P-D- 

RIBOFURANOSYL)-4-THIO-6-METHYL- URACIL - (10) 
20 Lawesson's reagent (926 mg, 2.29 mmol) was added under argon to a solution of 8 

in anhydrous 1,2-dichloroethane (65 mL) and the reaction mixture was stirred overnight 
under reflux. The solvent was evaporated under reduced pressure and the residue was 
purified by silica gel column chromatography [eluent: stepwise gradient of methanol (1-2%) 
in chloroform] to give pure 10. , 

25 EXAMPLE 18: Preparation of 1-(4-C-methyl-P-D-ribofuranosyl)-4-thio-6- 

methyluracil - (11) 
A solution of 10 in methanolic ammonia (previously saturated at -10°C) (27 mL) 
was stirred at room temperature overnight. The solvent was evaporated under reduced 
pressure and the residue was partitioned between methylene chloride (40 ml) and water (40 
30 mL). The aqueous layer was washed with methylene chloride (2x 40 mL), concentrated 
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under reduced pressure. The crude material was purified by silica gel column 
chromatography [eluent: stepwise gradient of methanol (5-7%) in methylene chloride] to 
give 11, which was lyophilized. 

EXAMPLE 19: Preparation of 1-(4-C-methyl-P-D-ribofuranosyl)-6- 

METHYLCYTOSINE, HYDROCHLORIC FORM - (12) 

Compound 11 was treated with methanolic ammonia (previously saturated at - 
10°C), (12 mL) at 100°C in a stainless-steel bomb for 3 hours, then cooled to room 
temperature. The solvent was evaporated under reduced pressure and the residue was 
partitioned between methylene chloride (40 mL) and water (40 mL). The aqueous layer was 
washed with methylene chloride (2x 40 mL), concentrated under reduced pressure. The 
crude material was purified by silica gel column chromatography [eluent: methylene 
chloride/ methanol/ammonium hydroxide 65:30:5]. The collected fractions were 
evaporated under reduced pressure and in absolute ethanol (6.3 mL). To the solution was 
added a 2N hydrochloric acid solution (1.5 mL) and the mixture was stirred before being 
concentrated under reduced pressure. The procedure was repeated twice and 12 was 
precipitated from absolute ethanol. 

EXAMPLE 20: Preparation of 1-(5-0-Benzoyl-4-C-methyl-2,3-0-acetyl-P-D- 

RIBOFURANOSYL)-6-METHYLTHYMINE - (13) 

A suspension of 6-methylthymine was treated with hexamethyldisilazane (HMDS, 
20 17 mL) and a catalytic amount of ammonium sulfate overnight under reflux. After cooling 

to room temperature, the mixture was evaporated under reduced pressure, and the residue, 
obtained as a colorless oil, was diluted with anhydrous 1,2-dichloroethane (6 mL). To the 
resulting solution was added 7 (1.0 g, 2.53 mmol) in anhydrous 1,2-dichloroethane (14 mL), 
followed by addition of trimethylsilyl trifluoromethanesulfonate (TMSTf, 0.98 mL, 5.06 
25 mmol). The solution was stirred for 5 hours at room temperature under argon atmosphere, 

then diluted with chloroform (150 mL), washed with the same volume of a saturated 
aqueous sodium hydrogen carbonate solution and finally with water (2x 100 mL). The 
organic phase was dried over sodium sulfate, then evaporated under reduced pressure. The 
resulting crude material was purified by silica gel column chromatography [eluent: 2% of 
30 methanol in chloroform] to afford pure 13. 
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EXAMPLE 21: Preparation of1-(4-C-methyl-(3-D-ribofuranosyl)-6- 

METHYLTHYMINE - (14) 

The title compound can be prepared according to a published procedure from 13 
(Waga, T.; Nishizaki, T.; Miyakawa, L; Orhui, H.; Meguro, H. "Synthesis of 4'-C- 
methylnucleosides" Biosci. Biotechnol. Biochem. 1993, 57, 1433-1438). 

A solution of 13 in methanolic ammonia (previously saturated at -10°C) (60 mL) 
was stirred at room temperature overnight. The solvent was evaporated under reduced 
pressure and the residue was partitioned between methylene chloride (60 mL) and water (60 
mL). The aqueous layer was washed with methylene chloride (2x 60 mL), concentrated 
under reduced pressure and coevaporated several times with absolute ethanol. 
Recrystallization from methanol gave 14. 

EXAMPLE 22: Preparation of 1-(5,2,3-Tri-0-acetyl-4-C-methyl-P-D- 

RIBOFURANOSYL)-6-METHYLTHYMINE - (15) 

A solution of 14 in anhydrous pyridine (7.4 mL) was treated with acetic anhydride 
(1.2 mL) and stirred at room temperature for 3 hours. The solvent was evaporated under 
reduced pressure, and the residue was purified by silica gel column chromatography [eluent: 
stepwise gradient of methanol (0-5%) in methylene chloride] to afford 15. 

EXAMPLE 23: Preparation of 1-(5,2,3-Tri-0-acetyl-4-C-methyl-P-D- 
ribofuranosyl)-4-thio-6-methylthymine - (16) 

Lawesson's reagent (1 19 mg, 0.29 mmol) was added under argon to a solution of 15 
in anhydrous 1,2-dichloroethane (11 mL) and the reaction mixture was stirred overnight 
under reflux. The solvent was evaporated under reduced pressure and the residue was 
purified by silica gel column chromatography [eluent: stepwise gradient of methanol (1-2%) 
in chloroform] to give 16. 

EXAMPLE 24: Preparation of 1-(4-C-methyl^P-D-ribofijranosyl)-5-methyl-6- 
methylcytosine - (17), hydrochloride form 
Compound 16 was treated with methanolic ammonia (previously saturated at - 
10°C), (10 mL) at 100°C in a stainless-steel bomb for 3 hours, then cooled to room 
temperature. The solvent was evaporated under reduced pressure and the residue was 
partitioned between methylene chloride (30 mL) and water (30 mL). The aqueous layer was 
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washed with methylene chloride (2x 30 mL), concentrated under reduced pressure. The 
crude material was purified by silica gel column chromatography [eluent: 20% methanol in 
methylene chloride] to afford 17. This compound was dissolved in EtOH 100 (1.5 mL), 
treated with a 2N hydrochloric acid solution (0.3 mL), and the mixture was stirred before 
being concentrated under reduced pressure. The procedure was repeated twice and 17 was 
precipitated from absolute ethanol. 

Alternatively, the following nucleosides of Formula XXXXIII are prepared, using 
the appropriate sugar and pyrimidine bases. 

Y 




(XXXXIII) 

wherein R 1 , R 2 , R 3 , X 1 , X 2 , and Y are defined in Table 20. 

Alternatively, the following nucleosides of Formula XXXXIV are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 



Base 




(XXXXIV) 

wherein R 1 , R 2 , R 3 , R 6 , X, and Base are defined in Table 21 . 
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Alternatively, the following nucleosides of Formula XXXXV are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 



Base 



R 1 0 > 



OR 

(XXXXV) 

wherein R 1 , R 2 , R 6 , X, and Base are defined in Table 22. 



10 



Alternatively, the following nucleosides of Formula XXXXVI are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 



Base 



R 6 \ 2 

OR 2 



(XXXXVI) 



wherein R 1 , R 2 , R 6 , X, and Base are defined in Table 23 
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Alternatively, the following nucleosides of Formula XXXXVII are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 

r'o v 



Base 



>io 



R 



R° 



7 



R 9 R 7 

(XXXXVII) 



wherein R 1 , R\ R 7 , R 8 , R 9 , R 10 , X, and Base are defined in Table 24. 



Tables 1-24 set out examples of species within the present invention. When the 
20 amino acid appears in the table, it is considered to be a specific and independent disclosure 

of each of the esters of a, (3 y or 8 glycine, alanine, valine, leucine, isoleucine, methionine, 
phenylalanine, tryptophan, proline, serine, threonine, cysteine, tyrosine, asparagine, 
glutamine, aspartate, glutamate, lysine, arginine and histidine in the D and L-configurations. 
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When the term acyl is used in the tables, it is meant to be a specific and independent 
disclosure of any of the acyl groups as defined herein, including, but not limited to, acetyl, 
trifluoroacetyl, methylacetyl, cyclopropylacetyl, propionyl, butyryl, hexanoyl, heptanoyl, 
octanoyl, neo-heptanoyl, phenylacetyl, diphenylacetyl, a-trifluoromethyl-phenylacetyl, 
bromoacetyl, 4-chloro-benzeneacetyl, 2-chloro-2,2-diphenylacety1, 2-chloro-2 -phenylacetyl, 
trimethylacetyl, chlorodifluoroacetyl, perfluoroacetyl, fluoroacetyl, bromodifluoroacetyl, 2- 
thiopheneacetyl, tert-butylacetyl, trichloroacetyl, monochloro-acetyl, dichloroacetyl, 
methoxybenzoyl, 2-bromo-propionyl, decanoyl, n-pentadecanoyl, stearyl, 3-cyclopentyl- 
propionyl, 1-benzene-carboxyl, pivaloyl acetyl, 1-adamantane-carboxyl, cyclohexane- 
carboxyl, 2,6-pyridinedicarboxyl, cyclopropane-carboxyl, cyclobutane-carboxyl, 4- 
methylbenzoyl, crotonyl, 1 -methyl- 1 H-indazole-3-carbonyl, 2-propenyl, isovaleryl, 4- 
phenylbenzoyl. 

VIIL Biological Assays 

A number of assays are available to determine the potency of test compounds 
against viruses. Several of these biological assays are described in the examples below. 

EXAMPLE 25: Anti-Flavivirus or Pestivirus Activity 
Compounds can exhibit anti-flavivirus or pestivirus activity by inhibiting flavivirus 
or pestivirus polymerase, by inhibiting other enzymes needed in the replication cycle, or by 
other pathways. 

Phosphorylation Assay of Nucleoside to Active Triphosphate 

To determine the cellular metabolism of the compounds, HepG2 cells are obtained 
from the American Type Culture Collection (Rockville, MD), and are grown in 225 cm 2 
tissue culture flasks in minimal essential medium supplemented with non-essential amino 
acids, 1% penicillin-streptomycin. The medium is renewed every three days, and the cells 
are subcultured once a week. After detachment of the adherent monolayer with a 10 minute 
exposure to 30 mL of trypsin-EDTA and three consecutive washes with medium, confluent 
HepG2 cells are seeded at a density of 2.5 x 10 6 cells per well in a 6-well plate and exposed 
to 10 |iM of [ 3 H] labeled active compound (500 dpm/pmol) for the specified time periods. 
The cells are maintained at 37°C under a 5% C0 2 atmosphere. At the selected time points, 
the cells are washed three times with ice-cold phosphate-buffered saline (PBS). 
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Intracellular active compound and its respective metabolites are extracted by incubating the 
cell pellet overnight at -20°C with 60% methanol followed by extraction with an additional 
20 [ih of cold methanol for one hour in an ice bath. The extracts are then combined, dried 
under gentle filtered air flow and stored at -20°C until HPLC analysis. 

5 

Bioavailability Assay in Cynomolgus Monkeys 

Within 1 week prior to the study initiation, the cynomolgus monkey is surgically 
implanted with a chronic venous catheter and subcutaneous venous access port (VAP) to 
facilitate blood collection and underwent a physical examination including hematology and 

10 serum chemistry evaluations and the body weight was recorded. Each monkey (six total) 
receives approximately 250 |iCi of 3 H activity with each dose of active compound at a dose 
level of 10 mg/kg at a dose concentration of 5 mg/mL, either via an intravenous bolus (3 
monkeys, IV), or via oral gavage (3 monkeys, PO). Each dosing syringe is weighed before 
dosing to gravimetrically determine the quantity of formulation administered. Urine 

15 samples are collected via pan catch at the designated intervals (approximately 18-0 hours 

pre-dose, 0-4, 4-8 and 8-12 hours post-dosage) and processed. Blood samples are collected 
as well (pre-dose, 0.25, 0.5, 1, 2, 3, 6, 8, 12 and 24 hours post-dosage) via the chronic 
venous catheter and VAP or from a peripheral vessel if the chronic venous catheter 
procedure should not be possible. The blood and urine samples are analyzed for the 

20 maximum concentration (C max ), time when the maximum concentration is achieved (T ma x)> 

area under the curve (AUC), half life of the dosage concentration (Ti/ 2 ), clearance (CL), 
steady state volume and distribution (V ss ) and bioavailability (F). 
Bone Marrow Toxicity Assay 

Human bone marrow cells are collected from normal healthy volunteers and the 
25 mononuclear population are separated by Ficoll-Hypaque gradient centrifugation as 
described previously by Sommadossi J-P, Carlisle R. "Toxicity of 3 f -azido-3'- 
deoxythymidine and 9-(l,3-dihydroxy-2-propoxymethyl)guanine for normal human 
hematopoietic progenitor cells in vitro" Antimicrobial Agents and Chemotherapy 1987; 
31:452-454; and Sommadossi J-P, Schinazi RF, Chu CK, Xie M-Y. "Comparison of 
30 cytotoxicity of the (-)- and (+)-enantiomer of 2',3 ? -dideoxy-3'-thiacytidine in normal human 
bone marrow progenitor cells" Biochemical Pharmacology 1992; 44:1921-1925. The 
culture assays for CFU-GM and BFU-E are performed using a bilayer soft agar or 
methylcellulose method. Drugs are diluted in tissue culture medium and filtered. After 14 
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to 18 days at 37°C in a humidified atmosphere of 5% CO2 in air, colonies of greater than 50 
cells are counted using an inverted microscope. The results are presented as the percent 
inhibition of colony formation in the presence of drug compared to solvent control cultures. 
Mitochondria Toxicity Assay 

HepG2 cells are cultured in 12-well plates as described above and exposed to 
various concentrations of drugs as taught by Pan-Zhou X-R, Cui L, Zhou X-J, Sommadossi 
J-P, Darley-Usmer VM. "Differential effects of antiretroviral nucleoside analogs on 
mitochondrial function in HepG2 cells" Antimicrob. Agents Chemother. 2000; 44:496-503. 
Lactic acid levels in the culture medium after 4 day drug exposure are measured using a 
Boehringer lactic acid assay kit. Lactic acid levels are normalized by cell number as 
measured by hemocytometer count. 

Cytotoxicity Assay 

Cells are seeded at a rate of between 5 x 10 3 and 5 x 10 4 /well into 96-well plates in 
growth medium overnight at 37°C in a humidified CO2 (5%) atmosphere. New growth 
medium containing serial dilutions of the drugs is then added. After incubation for 4 days, 
cultures are fixed in 50% TCA and stained with sulforhodamineB. The optical density was 
read at 550 nm. The cytotoxic concentration was expressed as the concentration required to 
reduce the cell number by 50% (CC50). 

Cell Protection Assay (CPA) 

The assay is performed essentially as described by Baginski, S. G.; Pevear, D. C; 
Seipel, M.; Sun, S. C. C; Benetatos, C. A.; Chunduru, S. K.; Rice, C. M. and M. S. Collett 
"Mechanism of action of a pestivirus antiviral compound" PNAS USA 2000, 97(14), 7981- 
7986. MDBK cells (ATCC) are seeded onto 96-well culture plates (4,000 cells per well) 24 
hours before use. After infection with BVDV (strain NADL, ATCC) at a multiplicity of 
infection (MOI) of 0.02 plaque forming units (PFU) per cell, serial dilutions of test 
compounds are added to both infected and uninfected cells in a final concentration of 0.5% 
DMSO in growth medium. Each dilution is tested in quadruplicate. Cell densities and virus 
inocula are adjusted to ensure continuous cell growth throughout the experiment and to 
achieve more than 90% virus-induced cell destruction in the untreated controls after four 
days post-infection. After four days, plates are fixed with 50% TCA and stained with 
sulforhodamine B. The optical density of the wells is read in a microplate reader at 550 nm. 
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The 50% effective concentration (EC50) values are defined as the compound concentration 
that achieved 50% reduction of cytopathic effect of the virus. 

Plaque Reduction Assay 

5 For each compound the effective concentration is determined in duplicate 24-well 

plates by plaque reduction assays. Cell monolayers are infected with 100 PFU/well of 
virus. Then, serial dilutions of test compounds in MEM supplemented with 2% inactivated 
serum and 0.75% of methyl cellulose are added to the monolayers. Cultures are further 
incubated at 37°C for 3 days, then fixed with 50% ethanol and 0.8% Crystal Violet, washed 

10 and air-dried. Then plaques are counted to determine the concentration to obtain 90% virus 

suppression. 
Yield Reduction Assay 

For each compound the concentration to obtain a 6-log reduction in viral load is 
determined in duplicate 24-well plates by yield reduction assays. The assay is performed as 

15 described by Baginski, S. G.; Pevear, D. C; Seipel, M.; Sun, S. C. C; Benetatos, C. A.; 

Chunduru, S. K.; Rice, C. M. and M. S. Collett "Mechanism of action of a pestivirus 
antiviral compound" PNAS USA 2000, 97(14), 7981-7986, with minor modifications. 
Briefly, MDBK cells are seeded onto 24-well plates (2 x 105 cells per well) 24 hours before 
infection with BVDV (NADL strain) at a multiplicity of infection (MOI) of 0.1 PFU per 

20 cell. Serial dilutions of test compounds are added to cells in a final concentration of 0.5% 

DMSO in growth medium. Each dilution is tested in triplicate. After three days, cell 
cultures (cell monolayers and supernatants) are lysed by three freeze-thaw cycles, and virus 
yield is quantified by plaque assay. Briefly, MDBK cells are seeded onto 6-well plates (5 x 
105 cells per well) 24 h before use. Cells are inoculated with 0.2 mL of test lysates for 1 

25 hour, washed and overlaid with 0.5% agarose in growth medium. After 3 days, cell 

monolayers are fixed with 3.5% formaldehyde and stained with 1% crystal violet (w/v in 
50% ethanol) to visualize plaques. The plaques are counted to determine the concentration 
to obtain a 6-log reduction in viral load. 

EXAMPLE 26: In Vitro Anti- Viral Activity 

30 In vitro anti-viral activity was tested in the following cell lines: MT-4 for HIV; Vero 

76, African green monkey kidney cells for SARS; BHK for Bovine Viral Diarrhea Virus; 
Sb-1 for poliovirus Sabin type-1; CVB-2, CVB-3, CVB-4, and CVA-9 for Coxsackieviruses 
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B-2, B-3, B-4 and A-9; and REO-l for double-stranded RNA viruses. Note: BVDV = 
bovine viral diarrhea virus; YFV = yellow fever virus; DENV = dengue virus; WNV = West 
Nile virus; CVB-2 = Coxsackie B-2 virus; Sb-1 = Sabin type 1 poliomyelitis virus; and 
REO = double-stranded RNA Reovirus. 



CCso and ECso Test Results for B-D-2 ? -C-methyl-7-methyl-6-phenvl-33a,5,8a-tetrahvdro- 
13.4,5 Ja-penta-aza-s-indacen-8-one (Compound P) 
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CCsnTest Results for B-D^'-C-methvl-T-methvl-e-phenvl-SJa.S.Sa-tetrahvdro-IJAS.ya- 
penta-aza-.y-indacen-8-one (Compound F) 
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This invention has been described with reference to its preferred embodiments. 
Variations and modifications of the invention, will be obvious to those skilled in the art 
from the foregoing detailed description of the invention. 



157 



Table 1 



R 


R 


X 1 


X 2 


Y 


acyl 


H 


CH 3 


Br 


H 


acyl 


H 


CH 3 


Br 


NH 2 


acyl 


H 


CH 3 


Br 


NH-cyclopropyl 


acyl 


H 


CH 3 


Br 


NH-methyl ) 


acyl 


H 


CH 3 


Br 


NH-ethyl 


acyl 


H 


CH 3 


Br 


NH-acetyl 


acyl 


H 


CH 3 


Br 


OH 


acyl 


H 


CH 3 


Br 


OMe 


acyl 


H 


CH 3 


Br 


OEt 


acyl 


H 


CH 3 


Br 


O-cyclopropyl 


acyl 


H 


CH 3 


Br 


O-acetyl 


acyl 


H 


CH 3 


Br 


SH 


acyl 


H 


CH 3 


Br 


SMe 


acyl 


H 


CH 3 


Br 


SEt 


acyl 


H 


CH 3 


Br 


S-cyclopropyl 


acyl 


H 


CH 3 


Br 


F 


acyl 


H 


CH 3 


Br 


CI 


acyl 


H 


CH 3 


Br 


Br 


acyl 


H 


CH 3 


Br 


I 


acyl 


acyl 


CH 3 


Br 


H 


acyl 


acyl 


CH 3 


Br 


NH 2 


acyl 


acyl 


CH 3 . 


Br 


NH-cyclopropyl 


acyl 


acyl 


CH 3 


Br 


NH-methyl 


acyl 


acyl 


CH 3 


Br 


NH-ethyl 


acyl 


acyl 


CH 3 


Br 


NH-acetyl 


acyl 


acyl 


CH 3 


Br 


OH 


acyl 


acyl 


CH 3 


Br 


OMe 


* 

acyl 


acyl 


CH 3 


Br 


OEt 


acyl 


acyl 


CH 3 


Br 


O-cyclopropyl 


acyl 


acyl 


CH 3 


Br 


O-acetyl 


acyl 


acyl 


CH 3 


Br 


SH 


acyl 


acyl 


CH 3 


Br 


SMe 


acyl 


acyl 


CH 3 


Br 


SEt 


acyl 


acyl 


CH 3 


Br 


S-cyclopropyl 


acyl 


acyl 


CH 3 


Br 


F 


acyl 


acyl 


CH 3 


Br 


CI 


acyl 


acyl 


Cri 3 


r>r 


Br 


acyl 


acyl 


CH 3 


Br 


I 


acyl 


amino acid 


CH 3 


Br 


H 


acyl 


amino acid 


CH 3 


Br 


NH 2 


acyl 


amino acid 


CH 3 


Br 


NH-cyclopropyl 


acyl 


amino acid 


CH 3 


Br 


NH-methyl 


acyl 


amino acid 


CH 3 


Br 


NH-ethyl 


acyl 


amino acid 


CH 3 


Br 


NH-acetyl 


acyl 


amino acid 


CH 3 


Br 


OH 



158 



R 


R 


X r 


X 2 


Y 


acyl 


amino acid 


CH 3 


Br 


OMe 


acyl 


amino acid 


CH 3 


Br 


OEt 


acyl 


amino acid 


CH 3 


Br 


O-cyclopropyl 


acyl 


ammo acid 


CH 3 


Br 


O-acetyl 


acyl 


amino acid 


CH 3 


Br 


SH 


acyl 


amino acid 


CH 3 


Br 


SMe 


acyl 


amino acid 


GH 3 


Br 


SEt 


acyl 


amino acid 


CH 3 


Br 


S-cyclopropyl 


acyl 


amino acid 


CH 3 


Br 


F 


acyl 


amino acid 


CH 3 


Br 


CI 


acyl 


amino acid 


CH 3 


Br 


Br 


acyl 


amino acid 


CH 3 


Br 


I 


H 


acyl 


CH 3 


Br 


H 


H 


acyl 


CH 3 


Br 


NH 2 


H 


acyl 


CH 3 


Br 


NH-cyclopropyl 


H 


acyl 


CH 3 


Br 


NH-methyl 


H 


acyl 


CH 3 


Br 


NH-ethyl 


H 


acyl 


CH 3 


Br 


NH-acetyl 


H 


acyl 


CH 3 


Br 


OH 


H 


acyl 


CH 3 


Br 


OMe 


H 


acyl 


GH 3 


Br 


OEt 


H 


acyl 


CH 3 


Br 


O-cyclopropyl 


H 


acyl 


CH 3 


Br 


O-acetyl 


H 


acyl 


CH 3 


Br 


SH 


H 


acyl 


CH 3 


Br 


SMe 


H 


acyl 


CH 3 


Br 


SEt 


H 


acyl 


CH 3 


Br 


S-cyclopropyl 


H 


acyl 


CH 3 


Br 


F 


H 


acyl 


CH 3 


Br 


CI 


H 


acyl 


CH 3 


Br 


Br 


H 


acyl 


CH 3 


Br 


I 


TT 

H 


amino acid 


CH 3 


Br 


H 


TT 

H 


amino acid 


CH 3 


Br 


NH 2 


TT 

H 


amino acid 


CH 3 


Br 


NH-cyclopropyl 


TT 

ti 


amino acid 


CH 3 


Br 


NH-methyl 


TT 


* ■ j 

amino acid 


CH 3 


Br 


NH-ethyl 


TT 

rl 


amino acid 


CH 3 


Br 


NH-acetyl 


TT 

rl 


amino acid 


CH 3 


Br 


/— vT T 

OH 


TT 

rl 


amino acid 


ATT 

CH 3 


Br 


OMe 


TT 

rl 


amino acid 


CH 3 


Br 


OEt 


n 


amino acm 


v^rl 3 


tsr 


O-cyclopropyl 


H 


amino acid 


CH 3 


Br 


O-acetyl 


H 


amino acid 


CH 3 


Br 


SH 


H 


amino acid 


CH 3 


Br 


SMe 


H 


amino acid 


CH 3 


Br 


SEt 


H 


amino acid 


CH 3 


Br 


S-cyclopropyl 


H 


amino acid 


CH 3 


Br 


F 



159 



R 2 


T ■ 1 

R 5 


X 1 


X 2 


Y 


H 


amino acid 


CH 3 


Br 


CI 


H 


amino acid 


CH 3 


Br 


Br 


H 


amino acid 


CH 3 


Br 


I 


amino acid 


amino acid 


CH 3 


Br 


H 


amino acid 


amino acid 


CH 3 


Br 


NH 2 


amino acid 


amino acid 


CH 3 


Br 


NH-cyclopropyl 


amino acid 


amino acid 


CH 3 


Br 


NH-methyl 


amino acid 


amino acid 


CH 3 


Br 


NH-ethyl 


amino acid 


amino acid 


CH 3 


Br 


NH-acetyl 


amino acid 


amino acid 


CH 3 


Br 


OH 


amino acid 


amino acid 


CH 3 


Br 


OMe 


amino acid 


amino acid 


CH 3 


Br 


OEt 


amino acid 


amino acid 


CH 3 


Br 


O-cyclopropyl 


amino acid 


amino acid 


CH 3 


Br 


O-acetyl 


amino acid 


amino acid 


CH 3 


Br 


SH 


amino acid 


amino acid 


CH 3 


Br 


SMe 


amino acid 


amino acid 


CH 3 


Br 


SEt 


amino acid 


amino acid 


CH 3 


Br 


S-cyclopropyl 


amino acid 


amino acid 


CH 3 


Br 


F 


amino acid 


amino acid 


CH 3 


Br 


CI 


amino acid 


amino acid 


CH 3 


Br 


Br 


amino acid 


amino acid 


CH 3 


Br 


I 


amino acid 


H 


CH 3 


Br 


H 


amino acid 


H 


CH 3 


Br 


NH 2 


amino acid 


H 


CH 3 


Br 


NH-cyclopropyl 


amino acid 


H 


CH 3 


Br 


NH-methyl 


amino acid 


H 


CH 3 


Br 


NH-ethyl 


amino acid 


H 


CH 3 


Br 


NH-acetyl 


amino acid 


H 


CH 3 


Br 


OH 


amino acid 


H 


CH 3 


Br 


OMe 


amino acid 


H 


CH 3 


Br 


OEt 


amino acid 


H 


CH 3 


Br 


O-cyclopropyl 


amino acid 


H 


CH 3 


Br 


O-acetyl 


amino acid 


H 


CH 3 


Br 


SH 


amino acid 


H 


CH 3 


Br 


SMe 


amino acid 


H 


CH 3 


Br 


SEt 


amino acid 


H 


CH 3 


Br 


S-cyclopropyl 


amino acid 


H 


CH 3 


Br 


F _ _ _ _ 


amino acid 


H 


CH 3 


Br 


CI 


amino acid 


H 


CH 3 j 


Br 


Br 


amino acid 


H 


CH 3 


Br 


I 


amino acid 


acyl 


CH 3 


Br 


H 


amino acid 


acyl 


CH 3 


Br 


NH 2 


amino acid 


acyl 


CH 3 


Br 


NH-cyclopropyl 


amino acid 


acyl 


CH 3 


Br 


NH-methyl 


amino acid 


acyl 


CH 3 


Br 


NH-ethyl 


amino acid 


acyl 


CH 3 


Br 


NH-acetyl 



1 T 1 

R 


R J 


X 1 


X 2 


Y 


amino acid 


acyl 


CH 3 


Br 


OH 


amino acid 


acyl 


CH 3 


Br 


OMe 


amino acid 


acyl 


CH 3 


Br 


OEt 


amino acid 


acyl 


CH 3 


Br 


O-cyclopropyl 


amino acid 


acyl 


CH 3 


Br 


O-acetyl 


amino acid 


acyl 


CH 3 


Br 


SH 


amino acid 


acyl 


CH 3 


Br 


SMe 


amino acid 


acyl 


CH 3 


Br 


SEt 


amino acid 


acyl 


CH 3 


Br 


S-cyclopropyl 


amino acid 


acyl 


CH 3 


Br 


F 


amino acid 


acyl 


CH 3 


Br 


CI 


amino acid 


acyl 


CH 3 


Br 


Br 


amino acid 


acyl 


CH 3 


Br 


I 


acyl 


H 


CF 3 


Br 


H 


acyl 


H 


CF 3 


Br 


NH 2 


acyl 


H 


CF 3 


Br 


NH-cyclopropyl 


acyl 


H 


CF 3 


Br 


NH-methyl 


acyl 


H 


CF 3 


Br 


NH-ethyl 


acyl 


H 


CF 3 


Br 


NH-acetyl 


acyl 


H 


CF 3 


Br 


OH 


acyl 


H 


CF 3 


Br 


OMe 


acyl 


H 


CF 3 


Br 


OEt 


acyl 


H 


CF 3 


Br 


O-cyclopropyl 


acyl 


H 


CF 3 


Br 


O-acetyl 


acyl 


H 


CF 3 


Br 


SH 


acyl 


H 


CF 3 


Br 


SMe 


acyl 


H 


CF 3 


Br 


SEt 


acyl 


H 


CF 3 


Br 


S-cyclopropyl 


acyl 


H 


CF 3 


Br 


F 


acyl 


H 


CF 3 


Br 


CI 


acyl 


H 


CF 3 


Br 


Br 


acyl 


H 


CF 3 


Br 


I 


acyl 


acyl 


CF 3 


Br 


H 


acyl 


acyl 


CF 3 


Br 


NH 2 


acyl 


acyl 


CF 3 


Br 


NH-cyclopropyl 


acyl 


acyl 


CF 3 


Br 


NH-methyl 


acyl 


acyl 


CF 3 


Br 


NH-ethyl 


acyl 


acyl - 


CF 3 - 


Br _ 


NH-acetyl 


acyl 


acyl 


CF 3 


Br 


OH 


acyl 


acyl 


CF 3 


Br 


OMe 


acyl 


acyl 


CF 3 


Br 


OEt 


acyl 


acyl 


CF 3 


Br 


O-cyclopropyl 


acyl 


acyl 


CF 3 


Br 


O-acetyl 


acyl 


acyl 


CF 3 


Br 


SH 


acyl 


acyl 


CF 3 


Br 


SMe 


acyl 


acyl 


CF 3 


Br 


SEt 


acyl 


acyl 


CF 3 


Br 


S-cyclopropyl 



161 



K 


K 


v i 
X 


X 


Y 


acyl 


acyl 


CF3 


Br 


TP 

F 


acyl 


acyl 


CF 3 


Br 


CI 


acyl 


acyl 


CF 3 


Br 


Br 


acyl 


acyl 


CF 3 


Br 


T 
1 


acyl 


amino acid 


CF 3 


Br 


TT 

H 


acyl 


amino acid 


CF 3 


Br 


NH2 


acyl 


amino acid 


CF 3 


Br 


ATT T 1 1 

NH-cyclopropyl 


acyl 


amino acid 


CF 3 


Br 


NH-methyl 


acyl 


amino acid 


CF 3 


Br 


■v tt T . v 1 

NH-ethyl 


acyl 


amino acid 


CF 3 


Br 


"K TT T . 1 

NH-acetyl 


acyl 


amino acid 


CF 3 


Tr 

Br 


OH 


acyl 


amino acid 


CF 3 


T» — 

Br 


OMe 


acyl 


amino acid 


CF 3 


Br 


OEt 


acyl 


amino acid 


CF 3 


Br 


O-cyclopropyl 


acyl 


amino acid 


CF 3 


TV 

Br 


O-acetyl 


acyl 


amino acid 


CF 3 


Br 


SH 


acyl 


amino acid 


CF 3 


Br 


SMe 


acyl 


amino acid 


CF 3 


Br 


SEt 


acyl 


amino acid 


CF 3 


Br 


S-cyclopropyl 


acyl 


amino acid 


CF 3 


Br 


F 


acyl 


amino acid 


CF 3 


Br 


CI 


acyl 


amino acid 


CF 3 


Br 


Br 


acyl 


amino acid 


CF 3 


Br 


I 


TT 

ti 


acyl 


CF3 


Br 


H 


TT 

ri 


acyl 


CF 3 


Br 


NH 2 


TT 

ri 


acyl 


CF 3 


Br 


NH-cyclopropyl 


TT 

rl 


acyl 


CF 3 


Br 


NH-methyl 


TT 

rl 


acyl 


CF 3 


Br 


NH-ethyl 


TT 

rl 


acyl 


CF 3 


T3 — 

Br 


X TT T 1 

NH-acetyl 


TT 

rl 


acyl 


/^T7 
CF 3 


Br 


OH 


TT 

11 


acyl 


CF 3 


Br 


OMe 


TT 

rl 


acyl 


Ci< 3 


Br 


Oht 


n 


acyl 


Cr* 3 


Br 


O-cyclopropyl 


rl 


acyl 


CF3 


Br 


O-acetyl 


LT 

ri 


acyl 


^r 3 


r>r 


ori 


ri 


acyl 


C^ 3 


r>r 


oMe 


J.JL 




^"3 


r>r 




1 1 




<~r 3 


DT 


S-cyclopropyl 


X 1 




UF3 


T3r 
Dl 


r; 
r 


U 
n 




<-r 3 






H 


acvl 


CF^ 


Br 


Br 


H 


acyl 


CF 3 


Br 


I 


H 


amino acid 


CF 3 


Br 


H 


H 


amino acid 


CF 3 


Br 


NH 2 


H 


amino acid 


CF 3 


Br 


NH-cyclopropyl 


H 


amino acid 


CF 3 


Br 


NH-methyl 


H 


amino acid 


CF 3 


Br 


NH-ethyl 



162 



R 


R 


X 


X 


Y 


T T 

H 


ammo acid 


CF 3 


Br 


NH-acetyl 


H 


ammo acid 


CF 3 


Br 


OH 


TT 

H 


amino acid 


CF 3 


T"4 

Br 


OMe 


TT 

H 


amino acid 


CF 3 


Br 


OEt 


TT 

H 


amino acid 


CF 3 


Br 


O-cyclopropyl 


TT 

H 


ammo acid 


CF 3 


Br 


O-acetyl 


H 


ammo acid 


CF 3 


Br 


SH 


T T 

H 


amino acid 


CF 3 


Br 


SMe 


TT 

H 


amino acid 


rf— 1T"» 

CF 3 


Br 


SEt 


H 


amino acid 


CF 3 


Br 


S-cyclopropyl 


H 


amino acid 


CF 3 


Br 


F 


H 


amino acid 


CF 3 


Br 


CI 


H 


amino acid 


CF 3 


Br 


Br 


H 


amino acid 


CF 3 


Br 


I 


amino acid 


amino acid 


CF 3 


Br 


H 


amino acid 


amino acid 


CF 3 


Br 


NH 2 


ammo acid 


amino acid 


CF 3 


Br 


NH-cyclopropyl 


amino acid 


amino acid 


CF 3 


Br 


NH-methyl 


amino acid 


amino acid 


CF 3 


Br 


NH-ethyl 


ammo acid 


amino acid 


CF 3 


Br 


NH-acetyl 


amino acid 


amino acid 


CF 3 


Br 


OH 


amino acid 


amino acid 


CF 3 


Br 


OMe 


amino acid 


amino acid 


CF 3 


Br 


OEt 


amino acid 


amino acid 


CF 3 


Br 


O-cyclopropyl 


amino acid 


amino acid 


CF 3 


Br 


O-acetyl 


amino acid 


amino acid 


CF 3 


Br 


SH 


ammo acid 


'A 

amino acid 


CF 3 


Br 


SMe 


amino acid 


amino acid 


CF 3 


Br 


SEt 


amino acid 


ammo acid 


CF 3 


Br 


S-cyclopropyl 


amino acid 


ammo acid 


CF 3 


Br 


F 


amino acid 


amino acid 


CF 3 


Br 


CI 


amino acid 


amino acid 


CF 3 


Br 


Br 


amino acid 


amino acid 


CF3 


Br 


I 


amino acid 


TT 

rl 


CF 3 


Tj- 

Br 


T T 

H 


amino acid 


TT 

ri 


CF 3 


Br 


XTTT 
NH2 


amino acid 


ti 


LF 3 


T3„ 

Br 


NH-cyclopropyl 


ammo acia 


TT 

rl 


CF 3 


r>r 


XTTT *««+U-.r1 

JNrl-metnyi 


ammo acia 


IT 

rl 


L/r 3 


or 


XTT_J .n-4-U-.fl 

JNri-etnyl 


amino acid 


TT 

rl 


LF 3 


Br 


XTTT — — —4- ,1 

NH-acetyl 


amino acict 


TT 

rl 


L,r 3 


xir 


Url 


aiiiiiiu dtiu 


H 

Ti 


v>r 3 


DI 


L/ivie 


amino acid 


H 


CF 3 


Br 


OEt 


amino acid 


H 


CF 3 


Br 


O-cyclopropyl 


amino acid 


H 


CF 3 


Br 


O-acetyl 


amino acid 


H 


CF 3 


Br 


SH 


amino acid 


H 


CF 3 


Br 


SMe 


amino acid 


H 


CF 3 


Br 


SEt 



163 



P 2 

K 


K 


X 


Y 2 
A 


Y 


amino acia 


IT 
ll 


CF3 


Br 


S-cyclopropyl 


amino acia 


xl 


cf 3 


Br 


r 


amino aCIO 


T_I 

xl 


CF 3 


T}„ 

Br 


CI 


amino aClU 


TT 

xl 


or? 
CF 3 


Br 


Br 


amino aCld 


TT 

rl 


CF3 


Br 


T 
1 


amino acia 


acyl 


CF 3 


Br 


TT 

ri 


amino acia 


acyl 


Cr 3 


Br 


XTT T 
NH2 


ammo acia 


acyl 


CF 3 


Br 


NH-cyclopropyl 


amino acia 


acyl 


cr 3 


Br 


XTTT ~» w 1 

NH-metnyl 


amino acia 


acyl 


Cr 3 


Br 


XTTT .1 

NH-etnyl 


ammo acia 


acyl 


CF 3 


Br 


XTT T ^^^.+,.1 

NH-acetyl 


ammo acia 


acyl 


Cr 3 


Br 


OH 


amino acid 


acyl 


CF 3 


Br 


OMe 


amino acia 


acyl 


rip 
CF3 


Br 


/\Pi. 
OEt 


amino acid 


acyl 


CF 3 


Br 


v— V 1 1 

O-cyclopropyl 


amino acid 


acyl 


CF 3 


Br 


Oacetyl 


amino acid 


acyl 


CF 3 


Br 


SH 


amino acid 


acyl 


CF3 


Br 


SMe 


amino acid 


acyl 


CF 3 


Br 


SEt 


amino acid 


acyl 


CF 3 


Br 


S-cyclopropyl 


amino acid 


acyl 


CF 3 


Br 


F 


amino acid 


acyl 


CF 3 


Br 


CI 


amino acid 


acyl 


CF 3 


Br 


Br 


amino acid 


acyl 


CF 3 


Br 


T 
1 


acyl 


TT 

rl 


Br 


Br 


TT 

H 


acyl 


TT 

rl 


Br 


Br 


XTT T 

NH 2 


acyl 


TT 

rl 


Br 


Br 


XTT T . _ 1 1 

NH-cyclopropyl 


acyl 


TT 

rl 


Br 


Br 


"X. TT T j "f 1 

NH-methyl 


acyl 


IT 

rl 


Br 


Br 


XTTT j-1 1 

NH-ethyl 


acyl 


TT 
TT 


Br 


Br 


XTT T ~ ^ „^__ 1 

NH-acetyl 


acyl 


IT 

rl 


Br 


Br 


OH 


acyl 


T_T 

rl 


T}„ 

Br 


Br 


OMe 


auyi 


IT 

xl 


r>r 


r$r 


yJrX 


5ir*\/l 


TJ 

n 


x>r 


DI 


O-cyclopropyl 


qp vl 


ri 


r>r 


Rr 

r>r 


vj-acetyi 


apvl 


n 


r>r 


Rr 
DI 


CTT 

oil 


arvl 

ClvY 1 


H 


Rr 

X3I 


Rr 

DI 


olVlc 




Xl 


Dl 


Rr 
Dl 


ODl 


avjr i 


XI 


Rr 

X>1 


Rr 

DI 


o-cyc lopropyi 


(IvY 1 


IX 


Rr 

Df 


Rr 
DI 


p 
r 


acyl 


H 


Br 


Br 


CI 


acyl 


H 


Br 


Br 


Br 


acyl 


H 


Br 


Br 


I 


acyl 


acyl 


Br 


Br 


H 


acyl 


acyl 


Br 


Br 


NH 2 


acyl 


acyl 


Br 


Br 


NH-cyclopropyl 


acyl 


acyl 


Br 


Br 


NH-methyl 



164 



P 2 


K 


X 


Y 2 
X 


Y 


acyl 


acyl 


Br 


Br 


JNH-etnyl 


acyl 


acyl 


Br 


Br 


"X TT T — — .4-. .1 

JNH-acetyl 


acyl 


acyl 


Br 


Br 


ATT 

OH 


acyl 


acyl 


Br 


Br 


UJVle 


acyl 


acyl 


Br 


Br 


Obt 


acyl 


acyl 


Br 


Br 


O-cyclopropyl 


acyl 


acyl 


Br 


Br 


O-acetyl 


acyl 


acyl 


Br 


Br 


CTT 

SH 


acyl 


acyl 


Br 


Br 


SMe 


acyl 


acyl 


Br 


Br 


Sbt 


acyl 


acyl 


Br 


Br 


S-cyclopropyl 


acyl 


acyl 


Br 


Br 


F 


acyl 


acyl 


Br 


Br 


CI 


acyl 


acyl 


Br 


Br 


Br 


acyl 


acyl 


Br 


Br 


I 


acyl 


amino acid 


Br 


Br 


H 


acyl 


amino acid 


Br 


Br 


NH 2 


acyl 


amino acid 


Br 


Br 


NH-cyclopropyl 


acyl 


amino acid 


Br 


Br 


NH-methyl 


acyl 


amino acid 


Br 


Br 


NH-ethyl 


acyl 


amino acid 


Br 


Br 


NH-acetyl 


acyl 


amino acid 


Br 


Br 


ATT 

OH 


acyl 


amino acid 


Br 


Br 


OMe 


acyl 


amino acid 


Br 


Br 


OEt 


acyl 


amino acid 


Br 


Br 


O-cyclopropyl 


acyl 


amino acid 


Br 


Br 


O-acetyl 


acyl 


amino acid 


Br 


Br 


PT T 

SH 


acyl 


amino acid 


Br 


Br 


SMe 


acyl 


amino acid 


Br 


ID- 

Br 


Sbt 


acyl 


amino acid 


Br 


Br 


S-cyclopropyl 


acyl 


amino acid 


r>r 


r$r 


r 


acyl 


ammo acia 


Br 


Br 


CI 


auyi 


ammo acia 


r>r 


r>r 


Br 


CLKsy 1 


ammo aClCl 


Dl 


Hr 


T 

1 


H 
1 1 


auyi 


or 


D r 
Dl 


IT 

ri 


1 X 


51f"X/1 


DI 


o r 

L)Y 


JNX12 


X X 


aV/jrl 


Fir 


DI 


iNH-cyciopropyi 




aVjrl 


DI 


D r 
1JI 


JNxi-mexnyi 


X X 




D r 
OJ 


131 


MIT otrwl 

iNji-etnyi 


H 

X X 




X3l 




iNri-aceiyi 


H 


acyl 


Br 


Br 


OH 


H 


acyl 


Br 


Br 


OMe 


H 


acyl 


Br 


Br 


OEt 


H 


acyl 


Br 


Br 


O-cyclopropyl 


H 


acyl 


Br 


Br 


O-acetyl 


H 


acyl 


Br 


Br 


SH 


H 


acyl 


Br 


Br 


SMe 



165 



R 


R 


X 


X 


Y 


TT 

H 


acyl 


Br 


Br 


SEt 


TT } 

H 


acyl 


Br 


Br 


S-cyclopropyl 


TJ 


acyl 


Br 


Br 


F 


TJT 

H 


acyl 


Br 


Br 


CI 


TT 

H 


acyl 


Br 


Br 


Br 


TT 

H 


acyl 


Br 


Br 


I 


T T 

H 


ammo acid 


Br 


Br 


H 


TT 

H 


ammo acid 


Br 


Br 


NH 2 


TT 

H 


ammo acid 


Br 


Br 


NH-cyclopropyl 


TT 

H 


amino acid 


Br 


Br 


NH-methyl 


H 


amino acid 


Br 


Br 


NH-ethyl 


TT 

H 


ammo acid 


Br 


Br 


NH-acetyl 


H 


amino acid 


Br 


Br 


OH 


H 


amino acid 


Br 


Br 


OMe 


H 


amino acid 


Br 


Br 


OEt 


H 


amino acid 


Br 


Br 


O-cyclopropyl 


H 


amino acid 


Br 


Br 


O-acetyl 


H 


amino acid 


Br 


Br 


SH 


H 


amino acid 


Br 


Br 


SMe 


H 


amino acid 


Br 


Br 


SEt 


H | 


amino acid 


Br 


Br 


S-cyclopropyl 


H 


amino acid 


Br 


Br 


F 


H 


amino acid 


Br 


Br 


CI 


T T 

H 


amino acid 


Br 


Br 


Br 


H 


amino acid 


Br 


Br 


I 


amino acid 


amino acid 


Br 


Br 


H 


amino acid 


amino acid 


Br 


Br 


NH 2 


amino acid 


amino acid 


Br 


Br 


NH-cyclopropyl 


amino acid 


amino acid 


Br 


Br 


NH-methyl 


amino acid 


ammo acid 


Br 


Br 


NH-ethyl 


amino acid 


amino acid 


Br 


Br 


NH-acetyl 


amino acid 


amino acid 


Br 


Br 


OH 


amino acid 


amino acid 


Br 


Br 


OMe 


amino acid 


amino acid 


Br 


Br 


OEt 


amino acid 


amino acid 


Br 


Br 


O-cyclopropyl 


amino acid 


amino acid 


Br 


Br 


O-acetyl 


amino acid 


amino acid 


Br 


Br 




amino acid 


amino acid 


Br 


Br 




amino acid 


amino acid 


Br 


Br 


CT7+ 

bbt 


amino acid 


amino acid 


Br 


T)« 

Br 


S-cyclopropyl 


QiYiinn sir*i/i 
diUlllU al'lU 


all 1 11 1U al<lU 


or 


DI 


r 


amino acid 


amino acid 


Br 


Br 


Cl 


amino acid 


amino acid 


Br 


Br 


Br 


amino acid 


amino acid 


Br 


Br 


I 


amino acid 


H 


Br 


Br 


H 


amino acid 


H 


Br 


Br 


NH 2 


amino acid 


H 


Br 


Br 


NH-cyclopropyl 



R 


R 


X 


X 


Y 


amino acid 


H 


Br 


T"k 

Br 


NH-methyl 


amino acid 


TT 

H 


Br 


T~> _ 

Br 


NH-ethyl 


amino acid 


H 


T"* 

Br 


n — 

Br 


NH-acetyl 


amino acid 


TT 

H 


Br 


TT — 

Br 


OH 


amino acid 


TT 

H 


Br 


Br 


OMe 


amino acid 


TT 

H 


Br 


Br 


OEt 


amino acid 


TT 

H 


Br 


Br 


O-cyclopropyl 


amino acid 


TT 

H 


Br 


Br 


O-acetyl 


amino acid 


TT 

H 


Br 


Br 


SH 


amino acid 


TT 

H 


Br 


Br 


SMe 


amino acid 


H 


Br 


Br 


SEt 


amino acid 


H 


Br 


Br 


S-cyclopropyl 


ammo acid 


H 


Br 


Br 


F 


amino acid 


H 


Br 


Br 


Cl 


amino acid 


H 


Br 


Br 


Br 


ammo acid 


H 


Br 


Br 


I 


amino acid 


acyl 


Br 


Br 


H 


ammo acid 


acyl 


Br 


Br 


NH 2 


amino acid 


acyl 


Br 


Br 


NH-cyclopropyl 


amino acid 


acyl 


Br 


Br 


NH-methyl 


amino acid 


acyl 


Br 


Br 


NH-ethyl 


ammo acid 


acyl 


Br 


Br 


NH-acetyl 


amino acid 


acyl 


Br 


Br 


OH 


amino acid 


acyl 


Br 


Br 


OMe 


amino acid 


acyl 


Br 


Br 


OEt 


amino acid 


acyl 


Br 


Br 


O-cyclopropyl 


amino acid 


* 

acyl 


Br 


Br 


O-acetyl 


amino acid 


acyl 


Br 


Br 


SH 


amino acid 


acyl 


Br 


Br 


SMe 


amino acid 


acyl 


Br 


Br 


SEt 


amino acid 


~ i 
acyl 


T"» 

Br 


Br 


S-cyclopropyl 


amino acid 


acyl 


Br 


Br 


F 


amino acid 


acyl 


Br 


Br 


Cl 


amino acid 


acyl 


Br 


Br 


Br 


amino acid 


acyl 


T* 

Br 


Br 


T 
1 


acyl 


TT 

rl 


Cl 


Br 


TT 

H 


acyl 


TT 

ri 


CI 


T)~ 

Br 


XTTJT 


acyl 


rl 


CI 


Br 


NH-cyclopropyl 


acyl 


TT 

rl 


CI 


T) „ 

Br 


\TTT ^+U- ,1 

NH-metnyl 


acyl 


LI 

rl 


CI 


Br 


NH-ethyl 


jipvI 

a\jjf 1 


u 
n 


PI 


r>r 


rsri-aceiyi 


acyl 


H 


Cl 


Br 


OH 


acyl 


H 


CI 


Br 


OMe 


acyl 


H 


Cl 


Br 


OEt 


acyl 


H 


Cl 


Br 


O-cyclopropyl 


acyl 


H 


Cl 


Br 


O-acetyl 


acyl 


H 


Cl 


Br 


SH 



167 



R 


n * — — 

R 


i — i 

X 1 


1 

X 2 


Y 


acyl 


H 


CI 


Br 


SMe 


acyl 


H 


CI 


Br 


SEt 


acyl 


H 


CI 


Br 


S-cyclopropyl 


acyl 


H 


CI 


Br 


F 


acyl 


H 


CI 


Br 


CI 


acyl 


H 


CI 


Br 


Br 


acyl 


H 


CI 


Br 


I 


acyl 


acyl 


CI 


Br 


H 


acyl 


acyl 


CI 


Br 


NH 2 


acyl 


acyl 


CI 


Br 


NH-cyclopropyl 


acyl 


acyl 


CI 


Br 


NH-methyl 


acyl 


acyl 


CI 


Br 


NH-ethyl 


acyl 


acyl 


CI 


Br 


NH-acetyl 


acyl 


acyl 


CI 


Br 


OH 


acyl 


acyl 


Ci 


Br 


OMe 


acyl 


acyl 


CI 


Br 


OEt 


acyl 


acyl 


CI 


Br 


O-cyclopropyl 


acyl 


acyl 


CI 


Br 


O-acetyl 


acyl 


acyl 


CI 


Br 


SH 


acyl 


acyl 


CI 


Br 


SMe 


acyl 


acyl 


CI 


Br 


SEt 


acyl 


acyl 


CI 


Br 


S-cyclopropyl 1 


acyl 


acyl 


CI 


Br 


F 


acyl 


acyl 


CI 


Br 


CI 


acyl 


acyl 


CI 


Br 


Br 


acyl 


acyl 


CI 


Br 


I 


acyl 


amino acid 


CI 


Br 


H 


acyl 


amino acid 


CI 


Br 


NH 2 


acyl 


amino acid 


CI 


Br 


NH-cyclopropyl 


acyl 


amino acid 


CI 


Br 


NH-methyl 


acyl 


amino acid 


CI 


Br 


NH-ethyl 


acyl 


amino acid 


CI 


Br 


NH-acetyl 


acyl 


amino acid 


CI 


Br 


OH 


acyl 


amino acid 


CI 


Br 


OMe 


acyl 


amino acid 


CI 


Br 


OEt 


i 

acyl 


amino acid 


CI 


Br 


O-cyclopropyl 


acyl 


amino acid 


CI 


Br 


O-acetyl 


acyl 


ammo acid 


CI 


Br 


SH 


acyl 


amino acid 


CI 


Br 


SMe 


acyl 


amino acid 


CI 


Br 


SEt 


jip vl 


amino acia 


CI 


Br 


S-cyclopropyl 


acyl 


amino acid 


CI 


Br 


F 


acyl 


amino acid 


CI 


Br 


CI 


acyl 


amino acid 


CI 


Br 


Br 


acyl 


amino acid 


CI 


Br 


I 


H 


acyl 


CI 


Br 


H 


H 


acyl 


CI 


Br 


NH 2 



168 



R z 


R 


X 1 


X 2 


Y 


H 


acyl 


CI 


Br 


NH-cyclopropyl 


H 


acyl 


CI 


Br 


NH-methyl 


TT 

H 


acyl 


CI 


Br 


NH-ethyl 


H 


acyl 


CI 


Br 


NH-acetyl 


H 


acyl 


CI 


Br 


OH 


T T 

H 


acyl 


CI 


Br 


OMe 


H 


acyl 


CI 


Br 


OEt 


H 


acyl 


CI 


Br 


O-cyclopropyl 


H 


acyl 


CI 


Br 


O-acetyl 


H 


acyl 


CI 


Br 


SH 


H 


acyl 


CI 


Br 


SMe 


H 


acyl 


CI 


Br 


SEt 


H 


acyl 


CI 


Br 


S-cyclopropyl 


H 


acyl 


CI 


Br 


F 


H 


acyl 


CI 


Br 


Cl 


H 


acyl 


CI 


Br 


Br 


H 


acyl 


CI 


Br 


I 


H 


amino acid 


CI 


Br 


H 


H 


amino acid 


CI 


Br 


NH 2 


H 


amino acid 


CI 


Br 


NH-cyclopropyl 


H 


amino acid 


CI 


Br 


NH-methyl 


H 


amino acid 


CI 


Br 


NH-ethyl 


H 


amino acid 


CI 


Br 


NH-acetyl 


H 


amino acid 


CI 


Br 


OH 


H 


amino acid 


CI 


Br 


OMe 


H 


amino acid 


CI 


Br 


OEt 


H 


amino acid 


CI 


Br 


O-cyclopropyl 


H 


amino acid 


CI 


Br 


O-acetyl 


H 


amino acid 


CI 


Br 


SH 


H 


amino acid 


CI 


Br 


SMe 


H 


amino acid 


CI 


Br 


SEt 


T T 

H 


amino acid 


CI 


Br 


S-cyclopropyl 


T T 

H 


amino acid 


CI 


Br 


F 


H 


amino acid 


CI 


Br 


Cl 


TT 

ri 


amino acid 


CI 


Br 


Br 


TT 

H 


amino acid 


CI 


Br 


T 
I 


amino acid 


amino acid 


Cl 


Br 


H 


amino acid 


amino acid 


Cl 


Br 


X TT T 

NH 2 j 


amino acid 


amino acid 


Cl 


Br 


XTTT 1 1 

NH-cyclopropyl 


amino acid 


amino acid 


Cl 


Br 


"V TT T j_1 1 

NH-methyl 


alllillU aL-lU 


amino aClU 


^1 


Dl 


iNri-einyi 


amino acid 


amino acid 


Cl 


Br 


NH-acetyl 


amino acid 


amino acid 


Cl 


Br 


OH 


amino acid 


amino acid 


Cl 


Br 


OMe 


amino acid 


amino acid 


Cl 


Br 


OEt 


amino acid 


amino acid 


Cl 


Br 


O-cyclopropyl 


'amino acid 


amino acid 


Cl 


Br 


O-acetyl 



169 



K 


R 


v l 

X 


v 2 

X 


Y 


amino acid 


amino acid 


CI 


Br 


SH 


amino aciu 


amino acid 


CI 


Br 


SMe 


amino acia 


amino acid 


CI 


TJ- 

Br 


SEt 


amino acia 


amino acid 


CI 


Br 


S-cyclopropyl 


amino acid 


amino acid 


CI 


T"i 

Br 


F 


ammo acia 


amino acid 


CI 


Br 


Cl 


ammo acid 


amino acid 


CI 


Br 


Br 


amino acid 


amino acid 


CI 


Br 


I 


amino acid 


TT 

rl 


CI 


Br 


TT 

H 


amino acid 


TT 


CI 


Br 


NH 2 


amino acid 


TT 

H 


CI 


Br 


NH-cyclopropyl 


amino acid 


TT 

H 


CI 


Br 


NH-methyl 


amino acid 


TT 

H 


CI 


Br 


NH-ethyl 


amino acid 


TT 

H 


CI 


Br 


NH-acetyl 


amino acid 


TT 

H 


CI 


Br 


OH 


amino acid 


T T 

H 


CI 


Br 


OMe 


amino acid 


T T 

H 


CI 


Br 


OEt 


amino acid 


T T 

H 


CI 


Br 


O-cyclopropyl 


amino acid 


TT 

H 


CI 


Br 


O-acetyl 


amino acid 


T T 

H 


CI 


Br 


SH 


amino acid 


TT 

H 


CI 


Br 


SMe 


amino acid 


T T 

H 


CI 


Br 


SEt 


amino acid 


T T 

H 


CI 


Br 


S-cyclopropyl 


amino acid 


TT 

H 


CI 


Br 


F 


amino acid 


T T 

H 


CI 


Br 


Cl 


amino acid 


TT 

H 


CI 


Br 


Br 


amino acid 


TT 

H 


CI 


Br 


I 


amino acid 


acyl 


CI 


Br 


H 


amino acid 


acyl 


CI 


Br 


NH 2 


amino acid 


acyl 


CI 


Br 


NH-cyclopropyl 


amino acia 


acyl 


CI 


Br 


NH-methyl 


amino acia 


acyl 


CI 


Br 


NH-ethyl 


dill in o acia 


acyl 


CI 


Br 


XTTT — ~ .1 

NH-acetyl 


amino acia 


acyl 


Cl 


Br 


OH 


ammo aClU 


acyl 


Cl 


Br 


OMe 


Clin o/"»!rl 

ammo aClu 


acyl 


Cl 


Br 


Obt 


all 111 1U aVlU 


acyl 


Ul 


r>r 


O-cyclopropyl 


5itnitir\ c*r*irl 
ail 1 11 1U aL-lU 


acyl 


1^1 


t>r 


O-acetyl 


Jitnitin or*irl 
OlllHKJ a^iU 


acyl 




Jt>r 




aiiiiiiu aw Hi 


aLyi 


pi 
ui 


r$r 




amino acid 


acyl 


Cl 


Rr 


SFt 


amino acid 


acyl 


Cl _j 


Br 


S-cyclopropyl 


amino acid 


acyl 


Cl 


Br 


F 


amino acid 


acyl 


Cl 


Br 


Cl 


amino acid 


acyl 


Cl 


Br 


Br 


amino acid 


acyl 


Cl 


Br 


I 


acyl 


H 


F 


Br 


H 



170 



R 


R 


X 1 


X 


Y 


acyl 


T T 

H 


F 


Br 


NH2 


acyl 


H 


F 


Br 


NH-cyclopropyl 


acyl 


TT 

H 


F 


Br 


NH-methyl 


acyl 


H 


F 


Br 


"V TT T j 1 1 

NH-ethyl 


acyl 


TT 

H 


F 


Br 


NH-acetyl 


acyl 


TT 

H 


F 


Br 


OH 


acyl 


T T 

H 


F 


Br 


OMe 


acyl 


H 


F 


Br 


OEt 


acyl 


T T 

H 


F 


Br 


O-cyclopropyl 


acyl 


H 


F 


Br 


O-acetyl 


acyl 


H 


F 


Br 


SH 


acyl 


H 


F 


Br 


SMe 


acyl 


T T 

H 


F 


Br 


SEt 


acyl 


H 


F 


Br 


S-cyclopropyl 


acyl 


H 


F 


Br 


F 


acyl 


H 


F 


Br 


CI 


acyl 


H 


F 


Br 


Br 


acyl 


H 


F 


Br 


I 


acyl 


acyl 


F 


Br 


H 


acyl 


acyl 


F 


Br 


NH 2 


acyl 


acyl 


F 


Br 


NH-cyclopropyl 


acyl 


acyl 


F 


Br 


NH-methyl 


acyl 


acyl 


F 


Br 


NH-ethyl 


acyl 


acyl 


F 


Br 


NH-acetyl 


acyl 


acyl 


F 


Br 


OH 


acyl 


acyl 


F 


Br 


OMe 


acyl 


acyl 


F 


Br 


OEt 


acyl 


_ i 
acyl 


F 


Br 


O-cyclopropyl 


acyl 


acyl 


F 


Br 


O-acetyl 


acyl 


acyl 


F 


Br 


SH 


acyl 


acyl 


F 


Br 


SMe 


acyl 


acyl 


F 


Br 


SEt 


acyl 


acyl 


F 


Br 


S-cyclopropyl 


acyl 


acyl 


F 


Br 


F 


acyl 


acyl 


T? 

b 


Br 


CI 


acyl 


acyl 


r 


Wr 


Br 


acyl 


acyl 


T? 

r 


Br 


T 
1 


acyl 


amino acid 


x? 
r 


rJr 


TT 

ri 


acyl 


amino acid 


"C 

r 


rir 


TVTTJ 


acyl 


amino acid 


T7 

r 


or 


NH-cyclopropyl 


acyl 


ClllllllC C1V_/ 1VJ 


F 

IT 


Dl 


i>i jni-iiic u l y 1 


acyl 


amino acid 


F 


Br 


NH-ethyl 


acyl 


amino acid 


F 


Br 


NH-acetyl 


acyl 


amino acid 


F 


Br 


OH 


acyl 


amino acid 


F 


Br 


OMe 


acyl 


amino acid 


F 


Br 


OEt 


acyl 


amino acid 


F 


Br 


O-cyclopropyl 



P 2 

rv 


xv 


v i 
X 


Y 2 

A 


Y 


acyl 


amino acia 


T? 

r 


or 


U-acetyl 




amino acia 


r 


rj r 
or 


CTJ 

kri 




amino aClu 


r 


or 




acyl 


amino aClU 


r 


or 


ISJbt 


acyl 


amino acia 


I? 

r 


ur 


S-cyclopropyl 


acyl 


amino acia 


T7 

r 


TJ- 

or 


T7 

r 


acyl 


amino acia 


17 

r 


tj_ 

or 


CI 


acyl 


amino aClQ 


u 
r 


or 


TJ- 

Br 


acyl 


amino acia 


17 

r 


Br 


T 
1 


TJ 

n 


acyl 


17 

r 


Br 


TT 


TT 

n 


acyl 


17 

r 


TJ*. 

Br 


XTT T 
NH2 


xl 


acyl 


T7 

r 


Br 


\TTT 1 1 

NH-cyclopropyl 


IT 

rl 


acyl 


T7 

r 


Br 


XTTT i_1 1 

NH-methyl 


IT 

rl 


acyl 


■p 
r 


Br 


NH-ethyl 


IT 

rl 


acyl 


T? 


Br 


XTTT a_ 1 

NH-acetyl 


TJ 

xl 


acyl 


F 


Br 


OH 


TT 

rl 


acyl 


F 


Br 


OMe 


TT 

rl 


acyl 


T? 


T»_ 

Br 


OEt 


TJ 

rl 


acyl 


T? 

F 


Br 


O-cyclopropyl 


TJ 


acyl 


T? 

F 


Br 


O-acetyl 


TJ 

rl 


acyl 


T? 

F 


Br 


SH 


IT 

n 


acyl 


T7 

F 


T>_ 

Br 


SMe 


TT 

H 


acyl 


T? 

F 


Br 


SEt 


TJ 

rl 


acyl 


r 


T> „ 

Br 


0 11 
S-cyclopropyl 


IT 

n 


acyl 


17 

r 


TJ*. 

Br 


T? 

r 


IT 

n 


acyl 


T7 

r 


TJ*. 

Br 


CI 


TJ 

rl 


acyl 


T? 

F 


T>- 

Br 


Ti — 

Br 


TT 

n 


acyl 


T7 

r 


TJ- 

Br 


T 
1 


TT 
1 1 


amino acid 


17 

r 


TJ*. 

Br 


T T 


n 


amino acid 


T7 

r 


TJ*. 

Br 


\TTJ 
NH2 


TJ 

n 


amino acia 


V 
r 


Br 


NH-cyclopropyl 


n 


amino acia 


17 

r 


TJ*. 

Br 


XTTT A 

iNFi-metnyl 


u 
n 


ammo aClU 


17 
r 


or 


iNri-etnyi 


R 


aiiiiiiu airu 




or 


rV I 1 I A"ff rl 

iNri-aceTyi 




allllllU al/lU 


T7 


Or 


KJrl 


XX 


aiimiu aviu 


p 
r 


or 


WlYlc 


H 

X 1 


aiiiixivJ clk/L\x 




DT 


Ucl 


H 


aiiiiiiu aw>iu 


T7 

r 


Dr 


w-cyciopropyi 


H 

X X 


aiiiiiiu aviu. 


r 


Rr 
or 


vj"dC/eLyi 


H 

X J. 


atYi inn flpifi 


r 


Fir 
or 


on 


H 


amino acid 


F 


Br 


SMe 


H 


amino acid 


F 


Br 


SEt 


H 


amino acid 


F 


Br 


S-cyclopropyl 


H 


amino acid 


F 


Br 


F 


H 


amino acid 


F 


Br 


CI 


H 


amino acid 


F 


Br 


Br 


H 


amino acid 


F 


Br 


I 



172 



Rr 


R 


X 1 


x 


Y 


amino acid 


amino acid 


F 


Br 


H 


amino acid 


amino acid 


F 


Br 


NH 2 


amino acid 


amino acid 


F 


Br 


NH-cyclopropyl 


amino acid 


amino acid 


F 


Br 


NH-methyl 


amino acid 


amino acid 


F 


Br 


NH-ethyl 


amino acid 


amino acid 


F 


Br 


NH-acetyl 


amino acid 


, amino acid 


F 


Br 


OH 


amino acid 


amino acid 


F 


Br 


OMe 


amino acid 


amino acid 


F 


Br 


OEt 


amino acid 


amino acid 


F 


Br 


O-cyclopropyl 


amino acid 


amino acid 


F 


Br 


O-acetyl 


amino acid 


amino acid 


F 


Br 


SH 


amino acid 


amino acid 


F 


Br 


SMe 


amino acid 


amino acid 


F 


Br 


SEt 


amino acid 


amino acid 


F 


Br 


S-cyclopropyl 


amino acid 


amino acid 


F 


Br 


F 


amino acid 


amino acid 


F 


Br 


CI 


amino acid 


amino acid 


F 


Br 


Br 


amino acid 


amino acid 


F 


Br 


I 


amino acid 


H 


F 


Br 


H 


amino acid 


H 


F 


Br 


NH 2 


amino acid 


H 


F 


Br 


NH-cyclopropyl 


amino acid 


H 


F 


Br 


NH-methyl 


amino acid 


H 


F 


Br 


NH-ethyl 


amino acid 


H 


F 


Br 


NH-acetyl 


amino acid 


H 


F 


Br 


OH 


amino acid 


H 


F 


Br 


OMe 


amino acid 


H 


F 


Br 


OEt 


amino acid 


H 


F 


Br 


O-cyclopropyl 


amino acid 


H 


F 


Br 


O-acetyl 


amino acid 


H 


F 


Br 


SH 


amino acid 


H 


F 


Br 


SMe 


ammo acid 


H 


F 


Br 


SEt 


amino acid 


H 


F 


Br 


S-cyclopropyl 


ammo acid 


H 


F 


Br 


F 


amino acid 


H 


F 


Br 


CI 


amino acid 


T T 

H 


F 


Br 


Br 


amino acid 


H 


F 


Br , 


I 


amino acid 


acyl 


F 


Br 


H 


amino acid 


acyl 


F 


Br 


NH 2 


ammo aciu 


acyl 


r 


Br 


NH-cyclopropyl 


amino acid 


acyl 


F 


Br 


NH-methyl 


amino acid 


acyl 


F 


Br 


NH-ethyl 


amino acid 


acyl 


F 


Br 


NH-acetyl 


amino acid 


acyl 


F 


Br 


OH 


amino acid 


acyl 


F 


Br 


OMe 


amino acid 


acyl 


F 


Br 


OEt 



173 



1 >y — 1 

R 


R 3 


X 1 


X 2 


Y 


amino acid 


acyl 


F 


Br 


O-cyclopropyl 


amino acid 


acyl 


F 


Br 


O-acetyl 


amino acid 


acyl 


F 


Br 


SH 


amino acid 


acyl 


F 


Br 


SMe 


amino acid 


acyl 


F 


Br 


SEt 


amino acid 


acyl 


F 


Br 


S-cyclopropyl 


amino acid 


acyl 


F 


Br 


F 


amino acid 


acyl 


F 


Br 


CI 


amino acid 


acyl 


F 


Br 


Br 


amino acid 


acyl 


F 


Br 


I 


acyl 


H 


I 


Br 


H 


acyl 


H 


NH 2 


Br 


H 


acyl 


H 


NH 2 


Br 


NH 2 


acyl 


H 


NH 2 


Br 


NH-cyclopropyl 


acyl 


H 


NH 2 


Br 


NH-methyl 


acyl 


H 


NH 2 


Br 


NH-ethyl 


acyl 


H 


NH 2 


Br 


NH-acetyl 


acyl 


H 


NH 2 


Br 


OH 


acyl 


H 


NH 2 


Br 


OMe 


acyl 


H 


NH 2 


Br 


OEt 


acyl 


H 


NH 2 


Br 


O-cyclopropyl 


acyl 


H 


NH 2 


Br 


O-acetyl 


acyl 


H 


NH 2 


Br 


SH 


acyl 


H 


NH 2 


Br 


SMe 


acyl 


H 


NH 2 


Br 


SEt 


acyl 


H 


NH 2 


Br 


S-cyclopropyl 


acyl 


H 


NH 2 


Br 


F 


acyl 


H 


NH 2 


Br 


CI 


acyl 


H 


NH 2 


Br 


Br 


acyl 


H 


NH 2 


Br 


I 


acyl 


acyl 


NH 2 


Br 


H 


acyl 


acyl 


NH 2 


Br 


NH 2 


acyl 


acyl 


NH 2 


Br 


NH-cyclopropyl 


acyl 


acyl 


NH 2 


Br 


NH-methyl 


acyl 


acyl 


NH 2 


Br 


NH-ethyl 


acyl 


acyl 


NH 2 


Br 


NH-acetyl 


acyl 


acyl 


NH 2 


Br 


OH 


acyl 


acyl 


NH 2 


Br 


OMe 


acyl 


acyl 


NH 2 


Br 


OEt 


acyl 


acyl 


NH 2 


Br 


O-cyclopropyl 


acyl 


acyl 


\Tf T 

NH 2 


Br 


O-acetyl 


acyl 


acyl 


NH 2 


Br 


SH 


acyl 


acyl 


NH 2 


Br 


SMe 


acyl 


acyl 


NH 2 


Br 


SEt 


acyl 


acyl 


NH 2 


Br 


S-cyclopropyl 


acyl 


acyl 


NH 2 


Br 


F 


acyl 


acyl 


NH 2 


Br 


CI 



174 



R 


R 


X 1 


X 2 


Y 


acyl 


acyl 


NH 2 


Br 


Br 


acyl 


acyl 


NH 2 


Br 


I 


acyl 


amino acid 


NH 2 


Br 


H 


acyl 


amino acid 


NH 2 


Br 


NH 2 


acyl 


amino acid 


NH 2 


Br 


NH-cyclopropyl 


acyl 


amino acid 


NH 2 


Br 


NH-methyl 


acyl 


amino acid 


NH 2 


Br 


NH-ethyl 


acyl 


amino acid 


NH 2 


Br 


NH-acetyl 


acyl 


amino acid 


NH 2 


Br 


OH 


acyl 


amino acid 


NH 2 


Br 


OMe 


acyl 


amino acid 


NH 2 


Br 


OEt 


acyl 


amino acid 


NH 2 


Br 


O-cyclopropyl 


acyl 


amino acid 


NH 2 


Br 


O-acetyl 


acyl 


amino acid 


NH 2 


Br 


SH 


acyl 


amino acid 


NH 2 


Br 


SMe 


acyl 


amino acid 


NH 2 


Br 


SEt 


acyl 


amino acid 


NH 2 


Br 


S-cyclopropyl 


acyl 


amino acid 


NH 2 


Br 


F 


acyl 


amino acid 


NH 2 


Br 


CI 


acyl 


amino acid 


NH 2 


Br 


Br 


acyl 


amino acid 


NH 2 


Br 


I 


H 


acyl 


NH 2 


Br 


H 


H 


acyl 


NH 2 


Br 


NH 2 


H 


acyl 


NH 2 


Br 


NH-cyclopropyl 


H 


acyl 


NH 2 


Br 


NH-methyl 


H 


acyl 


NH 2 


Br 


NH-ethyl 


H 


acyl 


NH 2 


Br 


NH-acetyl 


H 


acyl 


NH 2 


Br 


OH 


H 


acyl 


NH 2 


Br 


OMe 


H 


acyl 


NH 2 


Br 


OEt 


TT 

H 


acyl 


NH 2 


Br 


O-cyclopropyl 


T T 

H 


acyl 


NH 2 


Br 


O-acetyl 


T T 

H 


acyl 


NH 2 


Br 


SH 


TT 

H 


acyl 


NH 2 


Br 


SMe 




acyl 


\TT X 

NH 2 


Br 


SEt 


TT 

H 


i 

acyl 


\TTT 

NH 2 


Br 


S-cyclopropyl 


TT 

ri 


acyl 


NH 2 


Br 


F 


TT 

ri 


acyl 


\TTT 

NH 2 


Br 


CI 


TT 

ri 


acyl 


\TTT 

NH 2 


Br 


Br 


ri 


acyl 


TWTT T 

NH 2 


Br 


I 




q m InA o r* irl 

dmiiio dL-lU 


XTLT 

iNrl 2 


r>r 


IT 

ri 


H 


amino acid 


NH 2 


Br 


NH 2 


H 


amino acid 


NH 2 


Br 


NH-cyclopropyl 


H 


amino acid 


NH 2 


Br 


NH-methyl 


H 


amino acid 


NH 2 


Br 


NH-ethyl 


H 


amino acid 


NH 2 


Br 


NH-acetyl 


H 


amino acid 


NH 2 


Br 


OH 



175 



R 2 


R* 


X 1 


X 2 


Y j 


H 


amino acid 


NH 2 


Br 


OMe 


H 


amino acid 


NH 2 


Br 


OEt 


H 


amino acid 


NH 2 


Br 


O-cyclopropyl 


H 


amino acid 


NH 2 


Br 


O-acetyl 


H 


amino acid 


NH 2 


Br 


SH 


H 


amino acid 


NH 2 


Br 


SMe 


H 


amino acid 


NH 2 


Br 


SEt 


H 


amino acid 


NH 2 


Br 


S-cyclopropyl 


H 


amino acid 


NH 2 


Br 


F 


H 


amino acid 


NH 2 


Br 


CI 


H 


amino acid 


NH 2 


Br 


Br 


H 


amino acid 


NH 2 


Br 


I 


amino acid 


amino acid 


NH 2 


Br 


H 


amino acid 


amino acid 


NH 2 


Br 


NH 2 


amino acid 


amino acid 


NH 2 


Br 


NH-cyclopropyl 


amino acid 


amino acid 


NH 2 


Br 


NH-methyl 


amino acid 


amino acid 


NH 2 


Br 


NH-ethyl 


amino acid * 


amino acid 


NH 2 


Br 


NH-acetyl 


amino acid 


amino acid 


NH 2 


Br 


OH 


amino acid 


amino acid 


NH 2 


Br 


OMe 


amino acid 


amino acid 


NH 2 


Br 


OEt 


amino acid 


amino acid 


NH 2 


Br 


O-cyclopropyl 


amino acid 


amino acid 


NH 2 


Br 


O-acetyl 


amino acid 


amino acid 


NH 2 


Br 


SH 


amino acid 


amino acid 


NH 2 


Br 


SMe 


amino acid 


amino acid 


NH 2 


Br 


SEt 


amino acid 


amino acid 


NH 2 


Br 


S-cyclopropyl 


amino acid 


amino acid 


NH 2 


Br 


F 


amino acid 


amino acid 


NH 2 


Br 


CI 


amino acid 


amino acid 


NH 2 


Br 


Br 


amino acid 


amino acid 


NH 2 


Br 


I 


amino acid 


H 


NH 2 


Br 


H 


amino acid 


H 


NH 2 


Br 


NH 2 


amino acid 


H 


NH 2 


Br 


NH-cyclopropyl 


amino acid 


H 


NH 2 


Br 


NH-methyl 


amino acid 


H 


NH 2 


Br 


NH-ethyl 


amino acid 


H 


NH 2 


Br 


NH-acetyl 


amino acid 


H 


NH 2 


Br 


OH 


amino acid 


H 


NH 2 


Br 


OMe 


amino acid 


H 


NH 2 


Br 


OEt 


amino acid 


H 


NH 2 


Br 


O-cyclopropyl 


amino acid 


H 


NH 2 


Br 


O-acetyi 


amino acid 


H 


NH 2 


Br 


SH 


amino acid 


H 


NH 2 


Br 


SMe 


amino acid 


H 


NH 2 


Br 


SEt 


amino acid 


H 


NH 2 


Br 


S-cyclopropyl 


amino acid 


H 


NH 2 


Br 


F 



176 



R 


R 


X 


X 


Y 


amino acid 


H 


\TTT 
NH2 


Br 


CI 


amino acid 


TT 


X TT T 

NH 2 


TT „ 

Br 


TT „ 

Br 


amino acid 


TT 

H 


XTTT 

NH 2 


TT — 

Br 


T 
I 


amino acid 


acyl 


XTTT 

NH 2 


TT — 

Br 


x T 

H 


amino acid 


acyl 


XTT T 

NH 2 ! 


TT 

Br 


XTT T 

NH 2 


amino acid 


acyl 


XTTT 

NH 2 


TT 

Br 


XTT T 1 t 

NH-cyclopropyl 


amino acid 


acyl 


NH 2 


Br 


NH-methyl 


amino acid 


acyl 


XTT T 

NH 2 


TT 

Br 


NH-ethyl 


amino acid 


acyl 


XTT T 

NH 2 


Br 


NH-acetyl 


amino acid 


acyl 


NH 2 


Br 


OH 


amino acid 


acyl 


NH 2 


Br 


OMe 


amino acid 


acyl 


NH 2 


Br 


OEt 


amino acid 


acyl 


NH 2 


Br 


O-cyclopropyl 


ammo acid 


acyl 


NH 2 


Br 


O-acetyl 


ammo acid 


acyl 


NH 2 


Br 


SH 


amino acid 


acyl 


NH 2 


Br 


SMe 


amino acid 


acyl 


NH 2 


Br 


SEt 


ammo acid 


acyl 


NH 2 


Br 


S-cyclopropyl 


amino acid 


acyl 


NH 2 


Br 


F 


amino acid 


acyl 


NH 2 


Br 


CI 


amino acid 


acyl 


NH 2 


Br 


Br 


ammo acid 


acyl 


NH 2 


Br 


I 


acyl 


T T 

H 


SH 


Br 


H 


acyl 


H 


SH 


Br 


NH 2 


acyl 


H 


SH 


Br 


NH-cyclopropyl 


acyl 


H 


SH 


Br 


NH-methyl 


acyl 


H 


SH 


Br 


NH-ethyl 


acyl 


T T 

H 


SH 


Br 


NH-acetyl 


acyl 


T T 

H 


SH 


Br 


OH 


acyl 


TT 

H 


SH 


Br 


OMe 


acyl 


T T 

H 


SH 


Br 


OEt 


acyl 


TT 

H 


SH 


TT 

Br 


O-cyclopropyl 


acyl 


TT 

ti 


C 1 T T 

SH 


TT„ 

Br 


O-acetyl 


acyl 


TT 

H 


CTT 

SH 


TJ- 

Br 


OT T 

SH 


acyl 


TJ 


cur 


TT_ 

Br 


OA /f ~ 

SMe 


acyl 


TT 

rl 


cur 
oH 


Br 


Sbt 


acyl 


TT 

rl 


O IT 

orl 


Br 


S-cyclopropyl 


acyl 


TT 

rl 


OTT 

orl 


Br 


r? 
r 


acyl 


TT 

rl 


OTJ 


Br 




acyl 


TT 

rl 


orl 


Br 


Br 




n. 


on 


VKr 


T 

1 


acyl 


acyl 


SH 


Br 


H 


acyl 


acyl 


SH 


Br 


NH 2 


acyl 


acyl 


SH 


Br 


NH-cyclopropyl 


acyl 


acyl 


SH 


Br 


NH-methyl 


acyl 


acyl 


SH 


Br 


NH-ethyl 


acyl 


acyl 


SH 


Br 


NH-acetyl 



177 



K 


K 


v l 

X 


x 


Y 


acyl 


acyl 


CTT 

SH 


Br 


/ATT 

OH 


acyl 


acyl 


CTT 

SH 


DT 


/~\\ a 
OMe 


acyl 


acyl 


OTT 

SH 


Br 


Ofct 


acyl 


acyl 


CT_T 

SH 


TT - 

Br 


O-cyclopropyl 


acyl 


acyl 


CTT 


TT «« 

Br 


O-acetyl 


acyl 


acyl 


CTT 
SH 


Br 


CTT 

SH 


acyl 


acyl 


CTT 

SH 


TT „ 

Br 


SMe 


acyl 


acyl 


CTT 
SH 


TT _ 

Br 


SEt 


acyl 


acyl 


CTT 
SH 


TT_ 

Br 


O ^ 1 1 

S-cyclopropyl 


acyl 


acyl 


SH 


TT_ 

Br 


F 


acyl 


acyl 


CTT 

SH 


Br 


CI 


acyl 


acyl 


CTT 

SH 


Br 


Br 


acyl 


acyl 


CTT 

SH 


Br 


I 


acyl 


amino acid 


CTT 

SH 


Br 


H 


acyl 


amino acid 


L SH 


Br 


NH 2 


acyl 


amino acid 


SH 


Br 


NH-cyclopropyl 


acyl 


amino acid 


OT T 

SH 


Br 


NH-methyl 


acyl 


amino acid 


SH 


Br 


NH-ethyl 


acyl 


amino acid 


OT T 

SH 


Br 


NH-acetyl 


acyl 


amino acid 


SH 


Br 


OH 


acyl 


amino acid 


SH 


Br 


OMe 


acyl 


amino acid 


CTT 

SH 


Br 


OEt 


acyl 


amino acid 


OT T 

SH 


Br 


O-cyclopropyl 


acyl 


amino acid 


CTT 

SH 


Br 


O-acetyl 


acyl 


amino acid 


CTT 

SH 


TT 

Br 


OT T 

SH 


acyl 


amino acid 


CTT 

SH 


Br 


SMe 


acyl 


amino acid 


OT T 

SH 


Br 


SEt 


acyl 


amino acid 


CTT 

SH 


TT 

Br 


O 1 1 

S-cyclopropyl 


acyl 


amino acid 


CTT 

SH 


TT — 

Br 


F 


acyl 


amino acid 


CT T 

SH 


TT — 

Br 


CI 


acyl 


amino acid 


CT T 

SH 


TT 

Br 


TT — 

Br 


acyl 


amino acid 


CTT 
SH 


TT-. 

Br 


T 
1 


TT 
XI 


acyl 


CTT 

SH 


Br 


TT 

H 


TT 
11 


acyl 


CTT 

SH 


Br 


\TTJ 


TT 
IT 


acyl 


CTT 

SH 


Br 


NH-cyclopropyl 


n 


acyl 


CTT 
Ml 


TT_ 

Br 


JNri-metnyl 


tt 
n 


acyl 


CTT 
Oil 


Br 


XTTJ a+U\A 

iNxi-etnyi 


u 

n. 


acyl 


CTT 
Oil 


r>r 


in it- acetyl 


XJ 

n. 


acyl 


CTT 

ori 


DT 


tJri 


n 


acyl 


CTT 


D. 
Dl 


uivie 


H 


acyl 


SH 


Br 


OFt 


H 


acyl 


SH 


Br 


O-cyclopropyl 


H 


acyl 


SH 


Br 


O-acetyl 


H 


acyl 


SH 


Br 


SH 


H 


acyl 


SH 


Br 


SMe 


H 


acyl 


SH 


Br 


SEt 


H 


acyl 


SH 


Br 


S-cyclopropyl 



R 2 


R J 


X 1 


X 2 


Y 


H 


acyl 


SH 


Br 


F 


H 


acyl 


SH 


Br 


CI 


H 


acyl 


SH 


Br 


Br 


H 


acyl 


SH 


Br 


I 


H 


amino acid 


SH 


Br 


H 


H 


amino acid 


SH 


Br 


NH 2 


H 


amino acid 


SH 


Br 


NH-cyclopropyl 


H 


amino acid 


SH 


Br 


NH-methyl 


H 


amino acid 


SH 


Br 


NH-ethyl 


H 


amino acid 


SH 


Br 


NH-acetyl 


H 


amino acid 


SH 


Br 


OH 


H 


amino acid 


SH 


Br 


OMe 


H 


amino acid 


SH 


Br 


OEt 


H 


amino acid 


SH 


Br 


O-cyclopropyl 


H 


amino acid 


SH 


Br 


O-acetyl 


H 


amino acid 


SH 


Br 


SH 


H 


amino acid 


SH 


Br 


SMe 


H 


amino acid 


SH 


Br 


SEt 


H 


amino acid 


SH 


Br 


S-cyclopropyl 


H 


amino acid 


SH 


Br 


F 


H 


amino acid 


SH 


Br 


CI 


H 


amino acid 


SH 


Br 


Br 


H 


amino acid 


SH 


Br 


I 


amino acid 


amino acid 


SH 


Br 


H 


amino acid 


amino acid 


SH 


Br 


NH 2 


amino acid 


amino acid 


SH 


Br 


NH-cyclopropyl 


amino acid 


amino acid 


SH 


Br 


NH-methyl 


amino acid 


amino acid 


SH 


Br 


NH-ethyl 


amino acid 


amino acid 


SH 


Br 


NH-acetyl 


amino acid 


amino acid 


SH 


Br 


OH 


amino acid 


amino acid 


SH 


Br 


OMe 


amino acid 


amino acid 


SH 


Br 


OEt 


amino acid 


amino acid 


SH 


Br 


O-cyclopropyl 


amino acid 


amino acid 


SH 


Br 


O-acetyl 


amino acid 


amino acid 


SH 


Br 


SH 


amino acid 


amino acid 


SH 


Br 


SMe 


amino acid 


amino acid 


SH 


Br 


SEt 


amino acid 


amino acid 


SH 


Br 


S-cyclopropyl 


amino acid 


amino acid 


SH 


Br 


F 


amino acid 


amino acid 


SH 


Br 


CI 


ammo acid 


amino acid 


SH 


Br 


Br 


amino acid 


amino acid 


SH 


Br 


I 


amino acid 


H 


SH 


Br 


H 


amino acid 


H 


SH 


Br 


NH 2 


amino acid 


H 


SH 


Br 


NH-cyclopropyl 


amino acid 


H 


SH 


Br 


NH-methyl 


amino acid 


H 


SH 


Br 


NH-ethyl 



179 



R 


i ~ i — — * — 

R 


X 1 


X 2 


Y 


amino acid 


H 


SH 


Br 


NH-acetyl 


amino acid 


H 


SH 


Br 


OH 


amino acid 


H 


SH 


Br 


OMe 


amino acid 


H 


SH 


Br 


OEt 


amino acid 


H 


SH 


Br 


O-cyclopropyl 


amino acid 


H 


SH 


Br 


O-acetyl 


amino acid 


H 


SH 


Br 


SH 


amino acid 


H 


SH 


Br 


SMe 


amino acid 


H 


SH 


Br 


SEt 


amino acid 


H 


SH 


Br 


S-cyclopropyl 


amino acid 


H 


SH 


Br 


F 


amino acid 


H 


SH 


Br 


CI 


amino acid 


H 


SH 


Br 


Br 


amino acid 


H 


SH 


Br 


I 


amino acid 


acyl 


SH 


Br J 


H 


amino acid 


acyl 


SH 


Br 


NH 2 


amino acid 


acyl 


SH 


Br 


NH-cyclopropyl 


amino acid 


acyl 


SH 


Br 


NH-methyl 


amino acid 


acyl 


SH 


Br 


NH-ethyl 


amino acid 


acyl 


SH 


Br 


NH-acetyl 


amino acid 


acyl 


SH 


Br 


OH 


amino acid 


acyl 


SH 


Br 


OMe 


amino acid 


acyl 


SH 


Br 


OEt 


amino acid 


acyl 


SH 


Br 


O-cyclopropyl 


amino acid 


acyl 


SH 


Br 


O-acetyl 


amino acid 


acyl 


SH 


Br 


SH 


amino acid 


acyl 


SH 


Br 


SMe 


amino acid 


acyl 


SH 


Br 


SEt 


amino acid 


acyl 


SH 


Br 


S-cyclopropyl 


amino acid 


acyl 


SH 


Br 


F 


amino acid 


acyl 


SH 


Br 


CI 


amino acid 


acyl 


SH 


Br 


Br 


amino acid 


acyl 


SH 


Br 


I 


acyl 


H 


OH 


Br 


H 


acyl 


H 


OH 


Br 


NH 2 


acyl 


H 


OH 


Br 


NH-cyclopropyl 


acyl 


H 


OH 


Br 


NH-methyl 


acyl 


H 


OH 


Br 


NH-ethyl 


acyl 


H 


OH 


Br 


NH-acetyl 


acyl 


H 


OH 


Br 


OH 


acyl 


IT 

ri 


/"VET 


Br 


OMe 


acyl 


H 


OH 


Br 


OEt 


acyl 


H 


OH 


Br 


O-cyclopropyl 


acyl 


H 


OH 


Br 


O-acetyl 


acyl 


H 


OH 


Br 


SH 


acyl 


H 


OH 


Br 


SMe 


acyl 


H 


OH 


Br 


SEt 



180 



P 2 

JV 


K 




X 


Y 


acyl 


TT 

ri 


Uxi 


DT 


S-cyclopropyl 


d.cyi 


n 


UH 


or 


T? 

r 


acyi 


rl 


r\jj 
Uxi 


or 


CI 


o/"»t/ 1 

acyi 


TT 

ri 


UM 


TT _ 

Br 


TT 

Br 


acyl 


TT 

rl 


Uxi 


Br 


T 
1 


acyl 


acyl 


UH 


Br 


TT 
H 


acyl 


acyl 


Uri 


Br 


X TT T 
NH2 


acyl 


acyl 


ATT 

UH 


Br 


XTT T 1 _ ■ 

NH-cyclopropyl 


acyl 


acyl 


/~\ IT 

UH 


Br 


XTTT -- - -ii .1 

NH-metnyl 


acyl 


acyl 


UH 


Br 


XTTT ^xl .1 

NH-ethyl 


acyl 


acyl 


ATJ 

UH 


Br 


XTTT x_ 1 

NH-acetyl 


acyl 


acyl 


AT T 

OH 


TT_ 

Br 


AT T 

OH 


acyl 


acyl 


ATT 

OH 


Br 


/AX K 

OMe 


acyl 


acyl 


/AT T 

OH 


Br 


OEt 


acyl 


acyl 


/\TT 

OH 


Br 


O-cyclopropyl 


acyl 


acyl 


OH 


Br 


/A j 1 

O-acetyl 


acyl 


acyl 


AT T 

OH 


TT 

Br 


SH 


acyl 


acyl 


/AT T 

OH 


TX 

Br 


SMe 


acyl 


acyl 


/ATT 

OH 


TX 

Br 


SEt 


acyl 


acyl 


ATT 

OH 


Br 


S-cyclopropyl 


acyl 


acyl 


AT T 

OH 


TT 

Br 


F 


acyl 


acyl 


ATT 

OH 


TT 

Br 


CI 


acyl 


acyl 


VStt 

OH 


tS 

Br 


Br 


acyl 


acyl 


AT f 

OH 


TT 

Br 


I 


acyl 


amino acid 


OH 


TT „ 

Br 


T T 

H 


acyl 


amino acid 


ATT 

UH 


TT „ 

Br 


XTT T 

NH 2 


acyl 


amino acid 


AT T 

OH 


TT „ 

Br 


XTTT 1 1 

NH-cyclopropyl 


acyl 


amino acid 


AT I 

OH 


TT „ 

Br 


X TT T j 1 1 

NH-methyl 


acyl 


amino acid 


AT T 

UH 


Br 


XTT T .1 

NH-ethyl 


acyl 


amino acid 


ATJ 
UH 


Br 


XTTT — _ _x_ 1 

NH-acetyl 


acyl 


amino acid 


ATJ 

UH 


TT _ 

Br 


AT T 

OH 


acyl 


amino acia 


UH 


Br 


AX yf _ 

UMe 


<x\^y i 


ammo acia 


Url 


or 


AT? 

Ubt 


CLKjJ 1 


amino aClU 


Url 


or 


O-cyclopropyl 


pipvI 

Clvy 1 


ammo aClU 


Url 


or 


O-acetyl 


<\\sj 1 


ammo aClU 


url 


or 


on 




ailllllU aL/ltl 


OH 


or 


oivie 


acvl 

UvT 1 


sitninr* Qf*irl 
ailliliu auLL 


OH 
KJri 


or 


QT7t 
oJdX 


UVJf 1 


aillillU aL>lU 




or 


o-cyclopropyl 


acyl 


aiiiiiiu auiu 


uri 


or 


r 


acyl 


amino acid 


OH 


Br 


CI 


acyl 


amino acid 


OH 


Br 


Br 


acyl 


amino acid 


OH 


Br 


I 


H 


acyl 


OH 


Br 


H 


H 


acyl 


OH 


Br 


NH 2 


H 


acyl 


OH 


Br 


NH-cyclopropyl 


H 


acyl 


OH 


Br 


NH-methyl 



181 



R 


R 


v i 


X 


Y 


T T 

H 


acyl 


OH 


Br 


NH-ethyl 


H 


acyl 


OH 


Br 


NH-acetyl 


TT 
ti 


acyl 


OH 


Br 


OH 


T T 1 

H 


acyl 


OH 


Br 


OMe 


T_T 


acyl 


OH 


Br 


OEt 


TT 
H 


acyl 


OH 


Br 


O-cyclopropyl 


T T 

H 


acyl 


OH 


Br 


O-acetyl 


T T 

H 


acyl 


OH 


Br 


SH 


TT 

H 


acyl 


OH 


Br 


SMe 


H 


acyl 


OH 


Br 


SEt 


H 


acyl 


OH 


Br 


S-cyclopropyl 


T T 

H 


acyl 


OH 


Br 


F 


TT 

H 


acyl 


OH 


Br 


CI 


T T 

H 


acyl 


OH 


Br 


Br 


T T 

H 


acyl 


OH 


Br 


I 


H 


amino acid 


OH 


Br 


H 


H 


amino acid 


OH 


Br 


NH 2 


T T 

H 


amino acid 


OH 


Br 


NH-cyclopropyl 


H 


amino acid 


OH 


Br 


NH-methyl 


H 


amino acid 


OH 


Br 


NH-ethyl 


H 


amino acid 


OH 


Br 


NH-acetyl 


H 


amino acid 


OH 


Br 


OH 


H 


amino acid 


OH 


Br 


OMe 


T T 

H 


amino acid 


OH 


Br 


OEt 


H 


amino acid 


OH 


Br 


O-cyclopropyl 


T T 

H 


amino acid 


OH 


Br 


O-acetyl 


H 


amino acid 


OH 


Br 


SH 


TT 

H 


amino acid 


OH 


Br 


SMe 


TT 

H 


amino acid 


OH 


Br 


SEt 


T T 

H 


amino acid 


OH 


Br 


S-cyclopropyl 


T T 

H 


amino acid 


OH 


Br 


F 


TT 

H 


amino acid 


OH 


Br 


CI 


TT 

H 


amino acid 


AT T 

OH 


Br 


Br 


TT 
ti 


amino acid 


OH 


Br 


I 


amino acid 


amino acid 


OH 


Tl „ 

Br 


H 


amino acid 


amino acid 


OH 


Br 


TL TIT 
NH2 


amino acid 


amino acid 


/^TT 

OH 


TT — 

Br 


XTTT 1 1 

NH-cyclopropyl 


amino acid 


amino acid 


OH 


Br 


XTTT 1 1 1 

NH-methyl 


amino acid 


amino acid 


OH 


TT ^ 

Br 


XTTT A ^L. .1 

NH-ethyl 


amino acid 


amino acid 


ATT 

OH 


Br 


NH-acetyl 


QtYiinn JlPlH 

dill 11 1W dVlU. 


allllilU dUiU 


win 


JJl 


AU 

\jxn 


amino acid 


amino acid 


OH 


Br 


OMe 


amino acid 


amino acid 


OH 


Br 


OEt 


amino acid 


amino acid 


OH 


Br 


O-cyclopropyl 


amino acid 


amino acid 


OH 


Br 


O-acetyl 


amino acid 


amino acid 


OH 


Br 


SH 


amino acid 


amino acid 


OH 


Br 


SMe 



182 



R 2 


R J 


X 1 


X 2 


Y 


amino acid 


amino acid 


OH 


Br 


SEt 


amino acid 


amino acid 


OH 


Br 


S-cyclopropyl 


amino acid 


amino acid 


OH 


Br 


F 


amino acid 


amino acid 


OH 


Br 


CI 


amino acid 


amino acid 


OH 


Br 


Br 


amino acid 


amino acid 


OH 


Br 


I 


amino acid 


H 


OH 


Br 


H 


amino acid 


H 


OH 


Br 


NH 2 


amino acid 


H 


OH 


Br 


NH-cyclopropyl 


amino acid 


H 


OH 


Br 


NH-methyl 


amino acid 


H 


OH 


Br 


NH-ethyl 


amino acid 


H 


OH 


Br 


NH-acetyl 


amino acid 


H 


OH 


Br 


OH 


amino acid 


H 


OH 


Br 


OMe 


amino acid 


H 


OH 


Br 


OEt 


amino acid 


H 


OH 


Br 


O-cyclopropyl 


amino acid 


H 


OH 


Br 


O-acetyl 


amino acid 


H 


OH 


Br 


SH 


amino acid 


H 


OH 


Br 


SMe 


amino acid 


H 


OH 


Br 


SEt 


amino acid 


H 


OH 


Br 


S-cyclopropyl 


amino acid 


H 


OH 


Br 


F 


amino acid 


H 


OH 


Br 


CI 


amino acid 


H 


OH 


Br 


Br 


amino acid 


H 


OH 


Br 


I 


amino acid 


acyl 


OH 


Br 


H 


amino acid 


acyl 


OH 


Br 


NH 2 


amino acid 


acyl 


OH 


Br 


NH-cyclopropyl 


amino acid 


acyl 


OH 


Br 


NH-methyl 


amino acid 


acyl 


OH 


Br 


NH-ethyl 


amino acid 


acyl 


OH 


Br 


NH-acetyl 


amino acid 


acyl 


OH 


Br 


OH 


amino acid 


acyl 


OH 


Br 


OMe 


amino acid 


acyl 


OH 


Br 


OEt 


amino acid 


acyl 


OH 


Br 


O-cyclopropyl 


amino acid 


acyl 


OH 


Br 


O-acetyl 


amino acid 


acyl 


OH 


Br 


SH 


amino acid 


acyl 


OH 


Br 


SMe 


amino acid 


acyl 


OH 


Br 


SEt 


amino acid 


acyl 


OH 


Br 


S-cyclopropyl 


amino acid 


acyl 


OH 


Br 


F 


amino acid 


acyl 


OH 


Br 


CI 


amino acid 


acyl 


OH 


Br 


Br 


amino acid 


acyl 


OH 


Br 


I 


acyl 


H 


CH 3 


CI 


H 


acyl 


H 


CH 3 


CI 


NH 2 


acyl 


H 


CH 3 


CI 


NH-cyclopropyl 



183 



R 2 


R 3 


X 1 


X 2 


Y 


acy] 


H 


CH 3 


CI 


NH-methyl 


acyl 


H 


CH 3 


CI 


NH-ethyl 


acyl 


H 


CH 3 


CI 


NH-acetyl 


acyl 


H 


CH 3 


CI 


OH 


acyl 


H 


CH 3 


CI 


OMe 


acyl 


H 


CH 3 


CI 


OEt 


acyl 


H 


CH 3 


CI 


O-cyclopropyl 

* A- S-i 


acyl 


H 


CH 3 


CI 


O-acetyl 


acyl 


H 


CH 3 


CI 


SH 


acyl j 


H 


CH 3 


CI 


SMe 


acyl I 


H 


CH 3 


CI 


SEt 


acyl 


H 


CH 3 


CI 


S-cyclopropyl 

X- . — £_ — lJL 


acyl 


H 


CH 3 


CI 


F 


acyl 


H 


CH 3 


CI 


CI 


acyl 


H 


CH 3 


CI 


Br 


acyl 


H 


CH 3 


CI 


I 


acyl 


acyl 


CH 3 


CI 


H 


acyl 


acyl 


CH 3 


CI 


NH 2 


acyl 


acyl 


CH 3 


CI 


NH-cyclopropyl 


acyl 


acyl 


CH 3 


CI 


NH-methyl 


acyl 


acyl 


CH 3 


CI 


NH-ethyl 


acyl 


acyl 


CH 3 


CI 


NH-acetyl 


acyl 


acyl 


CH 3 


CI 


Oil 


acyl 


acyl 


CH 3 


CI 


OMe 


acyl 


acyl 


CH 3 


CI 


OEt 


acyl 


acyl 


CH 3 


CI 


O-cyclopropyl 


acyl 


acyl 


CH 3 


CI 


O-acetyl 


acyl 


acyl 


CH 3 


CI 


SH 


acyl 


acyl j 


CH 3 


CI 


SMe 


acyl 


acyl 


CH 3 


CI 


SEt 


acyl 


acyl 


CH 3 


CI 


S-cyclopropyl 


acyl 


acyl 


CH 3 


CI 


F 


acyl 


acyl 


CH 3 


CI 


CI 


acyl 


acyl 


CH 3 


CI 


Br 


acyl 


acyl 


CH 3 


CI 


I 


acyl 


amino acid 


CH 3 


CI 


H 


acyl 


amino acid 


CH 3 


CI 


NH 2 


acyl 


amino acid 


CH 3 


CI 


NH-cyclopropyl 


acyl 


amino acid 


CH 3 


CI 


NH-methyl 


acyl 


amino acid 


CH 3 


CI 


NH-ethyl 


acyl 


amino acid 


CH 3 


CI 


NH-acetyl 


acyl 


amino acid 


CH 3 


CI 


OH 


acyl 


amino acid 


CH 3 


CI 


OMe 


acyl 


amino acid 


CH 3 


CI 


OEt 


acyl 


amino acid 


CH 3 


CI 


O-cyclopropyl 


acyl 


amino acid 


CH 3 


CI 


O-acetyl 


acyl 


amino acid 


CH 3 


CI 


SH 



R 2 


XV 


X 1 




Y 


apvl 


amino apid 
aixixiiv/ aviu 


V^XXj 


ci 


oivxc 


acyl 


amino apid 


CH* 


CI 

v> 1 


SFt 


acyl 


amino apid 

till 1111 W CIW1V4 


CFT* 

\-/XXj 


Cl 


S-Pvplonronvl 


acyl 


amino apid 


CH* 




X 


acvl 


amino apid 


CRi 

vl Xj 


Cl 


Cl 


apvl 

OK* J 1 


amino apid 


CHa 


Cl 


XJl 


apvl 


amino apid 


v^xx.3 


Cl 


T 
1 


H 


apvl 


CH* 

V-'I Xj 


Cl 


XX 


XX 


apvl 


v-/XX3 


Cl 


IMx.2 


H 


apvl 


v^xx3 


Cl 


x>i xx"cyciopropy 1 


H 

IX 


apvl 


v>xx.3 


Cl 


in xx~j 11 c u ly 1 


R 

XX 


apvl 


\^xx3 


Cl 

Vvl 


lNxx-einyi 


XX 


os^y i 


v^xl3 


Cl 


INxx-aceiyl 


XX 


aXvyi 


V-yJX3 




P)W 
wxl 


T-T 

XX 


apvl 


L>xx 3 


Cl 




TJ 

XX 




v^xl 3 


Cl 


VJxil 


U 

XX 


aoy l 


v^n 3 


Cl 


w~cy ciopropy 1 


U 

IX 


dp\/l 


V^xl3 


Cl 


vj-aceiyi 


XI 


cicyi 




PI 


CXI 

Oil 


T-T 

XX 


ctx>yi 


PTT-, 
Vvxl 3 


PI 


olvxc 


XX 


EIPvT 




PI 




XX 




V^xx-3 


PI 


o-cyLiopropyi 


XX 


a\*y 1 


V--XX3 


PI 


r 


XX 


dvyi 


v_>xx3 


PI 


PI 


H 

XX 


dvjfi 


v^xx.3 


PI 




XX 


apvl 


pt4-> 

L-JX3 


PI 


T 
1 


X X 


amino apid 


\_*xx3 


P1 


TJ 
XX 


H 

X X 


amino apid 

ClllllllvJ ClvLU 


PH* 

V-X Xj 


Cl 


1NXX2 


J. X 


amino apid 
cuxiixiu awiu 


v^xx.3 


Cl 


iNxx-t/jL'iuprvjpy 1 


H 


amino apid 




Cl 

V^l 


lNXX~JX.lt m y 1 


H 


amino acid 

ClilllllKJ CIV1U 


V^X Jj 


Cl 


NH-ethvl 


H 


amino acid 

Cllll lllVy CIV A VI 


CH3 


Cl 


TvJT-T-a p pfvl 


H 


amino acid 

tilll 111V Viv IVi 


CH3 


Cl 


OH 


H 


amino acid 


CH 3 


Cl 


OMe 


H 


amino acid 


CH 3 


Cl 


OEt 


H 


amino acid 


CH 3 


Cl 


O-cvclonroDvl 


H 


amino acid 


CH 3 


Cl 


O-acetvl 


H 


amino acid 


CH 3 


Cl 


SH 


H 


amino acid 


CH 3 


Cl 


SMe 


H 


amino acid 


CH 3 


Cl 


SEt 


H 


amino acid 


CH 3 


Cl 


S-cyclopropyl 


H 


amino acid 


CH 3 


Cl 


F 


H 


amino acid 


CH 3 


Cl 


Cl 


H 


amino acid 


CH 3 


Cl 


Br 


H 


amino acid 


CH 3 


CI 


I 


amino acid 


amino acid 


CH 3 


Cl 


H 


amino acid 


amino acid 


CH 3 


Cl 


NH 2 



185 



R 2 


R j 


X 1 


X 2 


Y 


amino acid 


amino acid 


CH 3 


CI 


NH-cyclopropyl 


amino acid 


amino acid 


CH 3 


CI 


NH-methyl 


amino acid 


amino acid 


CH 3 


CI 


NH-ethyl 


amino acid 


amino acid 


CH 3 


CI 


NH-acetyl 


amino acid 


amino acid 


CH 3 


CI 


OH 


amino acid 


amino acid 


CH 3 


CI 


OMe 


amino acid 


amino acid 


CH 3 


CI 


OEt 


amino acid 


amino acid 


CH 3 


CI 


O-cyclopropyl 


amino acid 


amino acid 


CH 3 


CI 


O-acetyl 


amino acid 


amino acid 


CH 3 


CI 


SH 


amino acid 


amino acid 


CH 3 


CI 


SMe 


amino acid 


amino acid 


CH 3 


CI j 


SEt 


amino acid 


amino acid 


CH 3 


CI 


S-cyclopropyl 


amino acid 


amino acid 


CH 3 


CI 


F 


amino acid 


amino acid 


CH 3 


CI 


CI 


amino acid 


amino acid 


CH 3 


CI 


Br 


amino acid 


amino acid 


CH 3 


CI 


I 


amino acid 


H 


CH 3 


CI j 


H 


amino acid 


H 


CH 3 


CI 


NH 2 


amino acid 


H 


CH 3 


CI 


NH-cyclopropyl 


amino acid 


H 


CH 3 


CI 


NH-methyl 


amino acid 


H 


CH 3 


CI 


NH-ethyl 


amino acid 


H 


CH 3 


CI 


NH-acetyl 


amino acid 


H 


CH 3 


CI 


OH 


amino acid 


H 


CH 3 


CI 


OMe 


amino acid 


H 


CH 3 


CI 


OEt 


amino acid 


H 


CH 3 


CI 


O-cyclopropyl 


amino acid 


H 


CH 3 


CI 


O-acetyl 


amino acid 


H 


CH 3 


CI 


SH 


amino acid 


H 


CH 3 


CI 


SMe 


amino acid 


H 


CH 3 


CI 


SEt 


amino acid 


H 


CH 3 


CI 


S-cyclopropyl 


amino acid 


H 


CH 3 


CI 


F 


amino acid 


H 


CH 3 


CI 


CI 


amino acid 


H 


CH 3 


CI 


Br 


amino acid 


H 


CH 3 


CI 


I 


amino acid 


acyl 


CH 3 


CI 


H 


amino acid 


acyl 


CH 3 


CI 


NH 2 


amino acid 


acyl 


CH 3 


CI 


NH-cyclopropyl 


amino acid 


acyl 


CH 3 


CI 


NH-methyl 


amino acid 


acyl 


CH 3 


CI 


NH-ethyl 


amino acid 


acyl 


CH 3 


CI 


NH-acetyl 


amino acid 


acyl 


CH 3 


CI 


OH 


amino acid 


acyl 


CH 3 


CI 


OMe 


amino acid 


acyl 


CH 3 


CI 


OEt 


amino acid 


acyl 


CH 3 


CI 


O-cyclopropyl 


amino acid 


acyl 


CH 3 


CI 


O-acetyl 



R 


R 


X 1 


X 2 


Y 


amino acid 


acyl 


CH 3 


CI 


SH 


amino acid 


acyl 


CH 3 


CI 


SMe 


amino acid 


acyl , 


CH 3 


CI 


SEt 


amino acid 


acyl 


CH 3 


CI 


S-cyclopropyl 


amino acid 


acyl 


CH 3 


CI 


F 


amino acid 


acyl 


CH 3 


CI 


CI 


amino acid 


acyl 


CH 3 


CI 


Br 


amino acid 


acyl 


CH 3 


CI 


I 


acyl 


H 


CF 3 


CI 


H 


acyl 


H 


CF 3 


CI 


NH 2 


acyl 


H 


CF 3 


CI 


NH-cyclopropyl 


acyl 


H 


CF 3 


CI 


NH-methyl 


acyl 


H 


CF 3 


CI 


NH-ethyl 


acyl 


H 


CF 3 


CI 


NH-acetyl 


acyl 


H 


CF 3 


CI 


OH 


acyl 


H 


CF 3 


CI 


OMe 


acyl 


H 


CF 3 


CI 


OEt 


acyl 


H 


CF 3 


CI 


O-cyclopropyl 


acyl 


H 


CF 3 


CI 


O-acetyl 


acyl 


H 


CF 3 


CI 


SH 


acyl 


H 


CF 3 


CI 


SMe 


acyl 


H 


CF 3 


CI 


SEt 


acyl 


H 


CF 3 


CI 


S-cyclopropyl 


acyl 


H 


CF 3 


CI 


F 


acyl 


H 


CF 3 


CI 


CI 


acyl 


H 


CF 3 


CI 


Br 


acyl 


H 


CF 3 


CI 


I 


acyl 


acyl 


CF 3 


CI 


H 


acyl 


acyl 


CF 3 


CI 


NH 2 


acyl 


acyl 


CF 3 


CI 


NH-cyclopropyl 


acyl 


acyl 


CF 3 


CI 


NH-methyl 


acyl 


acyl 


CF 3 


CI 


NH-ethyl 


acyl 


acyl 


CF 3 


CI 


NH-acetyl 


acyl 


acyl 


CF 3 


CI 


OH 


acyl 


acyl 


CF 3 


CI 


OMe 


acyl 


acyl 


CF 3 


CI 


OEt 


acyl 


acyl 


CF 3 


CI 


O-cyclopropyl 


acyl 


acyl 


CF 3 


CI 


O-acetyl 


acyl 


acyl 


CF 3 


CI 


SH 


acyl 


acyl 


CF 3 


CI 


SMe 


acyl 


acyl 


CF 3 


/-II 

CI 


sbt 


acyl 


acyl 


CF 3 


CI 


S-cyclopropyl 


acyl 


acyl 


CF 3 


CI 


F 


acyl 


acyl 


CF 3 


CI 


CI 


acyl 


acyl 


CF 3 


CI 


Br 


acyl 


acyl 


CF 3 


CI 


I 


acyl 


amino acid 


CF 3 


CI 


H 



187 



R 2 


R 3 


X 1 


X 2 


Y 


acyl 


amino acid 


CF 3 


CI 


NH 2 


acyl 


amino acid 


CF 3 


CI 


NH-cyclopropyl 


acyl 


amino acid 


CF 3 


CI 


NH-methyl 


acyl 


amino acid 


CF 3 


CI 


NH-ethyl 


acyl 


amino acid 


CF 3 


CI 


NH-acetyl 


acyl 


amino acid 


CF 3 


CI 


OH 


acyl 


amino acid 


CF 3 


CI 


OMe 


acyl 


amino acid 


CF 3 


CI 


OEt 


acyl 


amino acid 


CF 3 


CI 


O-cyclopropyl 


acyl 


amino acid 


CF 3 


CI 


O-acetyl 


acyl 


amino acid 


CF 3 


CI 


SH 


acyl 


amino acid 


CF 3 


CI 


SMe 


acyl 


amino acid 


CF 3 


CI 


SEt 


acyl 


amino acid 


CF 3 


CI 


S-cycIopropyl 


acyl 


amino acid 


CF 3 


CI 


F 


acyl 


amino acid 


CF 3 


CI 


CI 


acyl 


amino acid 


CF 3 


CI 


Br 


acyl 


amino acid 


CF 3 


CI 


I 


H 


acyl 


CF 3 


CI 


H 


H 


acyl 


CF 3 


CI 


NH 2 


H 


acyl 


CF 3 


CI 


NH-cyclopropyl 


H 


acyl 


CF 3 


CI 


NH-methyl 


H 


acyl 


CF 3 


CI 


NH-ethyl 


H 


acyl 


CF 3 


CI 


NH-acetyl 


H 


acyl 


CF 3 


CI 


OH 


H 


acyl 


CF 3 


CI 


OMe 


H 


acyl 


CF 3 


CI 


OEt 


H 


acyl 


CF 3 


CI 


O-cyclopropyl 


H 


acyl 


CF 3 


CI 


O-acetyl 


H 


acyl 


CF 3 


CI 


SH 


H 


acyl 


CF 3 


CI 


SMe 


H 


acyl 


CF 3 


CI 


SEt 


H 


acyl 


CF 3 


CI 


S-cyclopropyl 


H 


acyl 


CF 3 


CI 


F 


H 


acyl 


CF 3 


CI 


CI 


H 


acyl 


CF 3 


CI 


Br 


H 


acyl 


CF 3 


CI 


I 


H 


amino acid 


CF 3 


CI 


H 


H 


amino acid 


CF 3 


CI 


NH 2 


H 


amino acid 


CF 3 


CI 


NH-cyclopropyl 


TT 

H 


amino acid 


CF 3 


CI 


NH-methyl 


H 


amino acid 


CF 3 


CI 


NH-ethyl 


H 


amino acid 


CF 3 


CI 


NH-acetyl 


H 


amino acid 


CF 3 


CI 


OH 


H 


amino acid 


CF 3 


CI 


OMe 


H 


amino acid 


CF 3 


CI 


OEt 


H 


amino acid 


CF 3 


CI 


O-cyclopropyl 



188 



R 2 


R 3 


X 1 


X 2 


Y 


H 


amino acid 


CF 3 


CI 


O-acetyl 


H 


amino acid 


CF 3 


CI 


SH 


H 


amino acid 


CF 3 


CI 


SMe 


H 


amino acid 


CF 3 


CI 


SEt 


H 


amino acid 


CF 3 


CI 


S-cyclopropyl 


H 


amino acid 


CF 3 


CI 


F 


H 


amino acid 


CF 3 


CI 


CI 


H 


amino acid 


CF 3 


CI 


Br 


H 


amino acid 


CF 3 


CI 


I 


amino acid 


amino acid 


CF 3 


CI 


H 


amino acid 


amino acid 


CF 3 


CI 


NH 2 


amino acid 


amino acid 


CF 3 


CI 


NH-cyclopropyl 


amino acid 


amino acid 


CF 3 


CI 


NH-methyl 


amino acid 


amino acid 


CF 3 


CI 


NH-ethyl 


amino acid 


amino acid 


CF 3 


CI 


NH-acetyl 


amino acid 


amino acid 


CF 3 


CI 


OH 


amino acid 


amino acid 


CF 3 


CI 


OMe 


amino acid 


amino acid 


CF 3 


CI 


OEt 


amino acid 


amino acid 


CF 3 


CI 


O-cyclopropyl 


amino acid 


amino acid 


CF 3 


CI 


O-acetyl 


amino acid 


amino acid 


CF 3 


CI 


SH 


amino acid 


amino acid 


CF 3 


CI 


SMe 


amino acid 


amino acid 


CF 3 


CI 


SEt 


amino acid 


amino acid 


CF 3 


CI 


S-cyclopropyl 


amino acid 


amino acid 


CF 3 


CI 


F 


amino acid 


amino acid 


CF 3 


CI 


CI 


amino acid 


amino acid 


CF 3 


CI 


Br 


amino acid 


amino acid 


CF 3 


CI 


I 


amino acid 


H 


CF 3 


CI 


H 


amino acid 


H 


CF 3 


CI 


NH 2 


amino acid 


H 


CF 3 


CI 


NH-cyclopropyl 


amino acid 


H 


CF 3 


CI 


NH-methyl 


amino acid 


H 


CF 3 


CI 


NH-ethyl 


amino acid 


H 


CF 3 


CI 


NH-acetyl 


amino acid 


H 


CF 3 


CI 


OH 


amino acid 


H 


CF 3 


CI 


OMe 


amino acid 


H 


CF 3 


CI 


OEt 


amino acid 


H 


CF 3 


CI 


O-cyclopropyl 


amino acid 


H 


CF 3 


CI 


O-acetyl 


amino acid 


H 


CF 3 


CI 


SH 


amino acid 


TT 

H 


CF 3 


CI 


SMe 


amino acid 


H 


CF 3 


CI 


SEt 


amino acid 


H 


CF 3 


CI 


S-cyclopropyl 


amino acid 


H 


CF 3 


CI 


F 


amino acid 


H 


CF 3 


CI 


CI 


amino acid 


H 


CF 3 


CI 


Br 


amino acid 


H 


CF 3 


CI 


I 



189 



R 2 


— 

R 


X 1 


X 2 


Y 


amino acid 


acyl 


CF 3 


CI 


H 


amino acid 


acyl 


CF 3 


CI 


NH 2 


amino acid 


acyl 


CF 3 


CI 


NH-cyclopropyl 


amino acid 


acyl 


CF 3 


CI 


NH-methyl 


amino acid 


acyl 


CF 3 


CI 


NH-ethyl 


amino acid 


acyl 


CF 3 


CI 


NH-acetyl 


amino acid 


acyl 


CF 3 


CI 


OH 


amino acid 


acyl 


CF 3 


CI 


OMe 


amino acid 


acyl 


CF 3 


CI 


OEt 


amino acid 


acyl 


CF 3 


CI 


O-cyclopropyl 


amino acid 


acyl 


CF 3 


CI 


O-acetyl 


amino acid 


acyl 


CF 3 


CI 


SH 


amino acid 


acyl 


CF 3 


CI 


SMe 


amino acid 


acyl 


CF 3 


CI 


SEt 


amino acid 


acyl 


CF 3 


CI 


S-cyclopropyl 


amino acid 


acyl 


CF 3 


CI 


F 


amino acid 


acyl 


CF 3 


CI 


CI 


amino acid 


acyl 


CF 3 


CI 


Br 


amino acid 


acyl 


CF 3 


CI 


I 


acyl 


H 


Br 


CI 


H 


acyl 


H 


Br 


CI 


NH 2 


acyl 


H 


Br 


CI 


NH-cyclopropyl 


acyl 


H 


Br 


CI 


NH-methyl 


acyl 


H 


Br 


CI 


NH-ethyl 


acyl 


H 


Br 


CI 


NH-acetyl 


acyl 


H 


Br 


CI 


OH 


acyl 


H 


Br 


CI 


OMe 


acyl 


H 


Br 


CI 


OEt 


acyl 


H 


Br 


CI 


O-cyclopropyl 


acyl 


H 


Br 


CI 


O-acetyl 


acyl 


H 


Br 


CI 


SH 


acyl 


H 


Br 


CI 


SMe 


acyl 


H 


Br 


CI 


SEt 


acyl 


H 


Br 


CI 


S-cyclopropyl 


acyl 


H 


Br 


CI 


F 


acyl 


H 


Br 


CI 


CI 


acyl 


H 


Br 


CI 


Br 


acyl 


H 


Br 


CI 


I 


acyl 


acyl 


Br 


CI 


H 


acyl 


acyl 


Br 


CI 


NH 2 


acyl 


acyl 


Br 


CI 


NH-cyclopropyl 


acyl 


acyl 


Br 


CI 


NH-methyl 


acyl 


acyl 


Br 


CI 


NH-ethyl 


acyl 


L ac yi 


Br 


CI 


NH-acetyl 


acyl 


acyl 


Br 


CI 


OH 


acyl 


acyl 


Br 


CI 


OMe 


acyl 


acyl 


Br 


CI 


OEt 



190 



R 2 


R 3 


X 1 


X 2 


Y 


acyl 


acyl 


Br . 


CI 


O-cyclopropyl 


acyl 


acyl 


Br 


CI 


O-acetyl 


acyl 


acyl 


Br 


CI 


SH 


acyl 


acyl 


Br 


CI 


SMe 


acyl 


acyl 


Br 


CI 


SEt 


acyl 


acyl 


Br 


CI 


S-cyclopropyl 


acyl 


acyl 


Br 


CI 


F 


acyl 


acyl 


Br 


CI 


CI 


acyl 


acyl 


Br 


CI 


Br 


acyl 


acyl 


Br 


CI 


I 


acyl 


amino acid 


Br 


CI 


H 


acyl 


amino acid 


Br 


CI 


NH 2 


acyl 


amino acid 


Br 


CI 


NH-cyclopropyl 


acyl 


amino acid 


Br 


CI 


NH-methyl 


acyl 


amino acid 


Br 


CI 


NH-ethyl 


acyl 


amino acid 


Br 


CI 


NH-acetyl 


acyl 


amino acid 


Br 


CI 


OH 


acyl 


amino acid 


Br 


CI 


OMe 


acyl 


amino acid 


Br 


CI 


OEt 


acyl 


amino acid 


Br 


CI 


O-cyclopropyl 


acyl 


amino acid 


Br 


CI 


O-acetyl 


acyl 


amino acid 


Br 


CI 


SH 


acyl 


amino acid 


Br 


CI 


SMe 


acyl 


amino acid 


Br 


CI 


SEt 


acyl 


amino acid 


Br 


CI 


S-cyclopropyl 


acyl 


amino acid 


Br 


CI 


F 


acyl 


amino acid 


Br 


CI 


CI 


acyl 


amino acid 


Br 


CI 


Br 


acyl 


amino acid 


Br 


CI 


I 


H 


acyl 


Br 


CI 


H 


H 


acyl 


Br 


CI 


NH 2 


H 


acyl 


Br 


CI 


NH-cyclopropyl 


H 


acyl 


Br 


CI 


NH-methyl 


H 


acyl 


Br 


CI 


NH-ethyl 


H 


acyl 


Br 


CI 


NH-acetyl 


H 


acyl 


Br 


CI 


OH 


H 


acyl 


Br 


CI 


OMe 


H 


acyl 


Br 


CI 


OEt 


H 


acyl 


Br 


CI 


O-cyclopropyl 


H 


acyl 


Br 


CI 


O-acetyl 


TT 

H 


acyl 


Br 


CI 


SH 


H 


acyl 


Br 


CI 


SMe 


H 


acyl 


Br 


CI 


SEt 


H 


acyl 


Br 


CI 


S-cyclopropyl 


H 


acyl 


Br 


CI 


F 


H 


acyl 


Br 


CI 


CI 


H 


acyl 


Br 


CI 


Br 



191 



R 2 


R 3 


X 1 


X 2 


Y 


H 


acyl 


Br 


CI 


I 


H 


amino acid 


Br 


CI 


H 


H 


amino acid 


Br 


CI 


NH 2 


H 


amino acid 


Br 


CI 


NH-cyclopropyl 


H 


amino acid 


Br 


CI 


NH-methyl 


H 


amino acid 


Br 


CI 


NH-ethyl 


H 


amino acid 


Br 


CI 


NH-acetyl 


H 


amino acid 


Br 


CI 


OH 


H 


amino acid 


Br 


CI 


OMe 


H 


amino acid 


Br 


CI 


OEt 


H 


amino acid 


Br 


CI 


O-cyclopropyl 


H 


amino acid 


Br 


CI 


O-acetyl 


H 


amino acid 


Br 


CI 


SH 


H 


amino acid 


Br 


CI 


SMe 


H 


amino acid 


Br 


CI 


SEt 


H 


amino acid 


Br 


CI 


S-cyclopropyl 


H 


amino acid 


Br 


CI 


F 


H 


amino acid 


Br 


CI 


CI 


H 


amino acid 


Br 


CI 


Br 


H 


amino acid 


Br 


Ci 


I 


amino acid 


amino acid 


Br 


CI 


H 


amino acid 


amino acid 


Br 


CI 


NH 2 


amino acid 


amino acid 


Br 


CI 


NH-cyclopropyl 


amino acid 


amino acid 


Br 


CI 


NH-methyl 


amino acid 


amino acid 


Br 


CI 


NH-ethyl 


amino acid 


amino acid 


Br 


CI 


NH-acetyl 


amino acid 


amino acid 


Br 


CI 


OH 


amino acid 


amino acid 


Br 


Ci 


OMe 


amino acid 


amino acid 


Br 


CI 


OEt 


amino acid 


amino acid 


Br 


CI 


O-cyclopropyl 


amino acid 


amino acid 


Br 


CI 


O-acetyl 


amino acid 


amino acid 


Br 


CI 


SH 


amino acid 


amino acid 


Br 


CI 


SMe 


amino acid 


amino acid 


Br 


CI 


SEt 


amino acid 


amino acid 


Br 


CI 


S-cyclopropyl 


amino acid 


amino acid 


Br 


CI 


F 


amino acid 


amino acid 


Br 


CI 


CI 


amino acid 


amino acid 


Br 


CI 


Br 


amino acid 


amino acid 


Br 


CI 


I 


amino acid 


H 


Br 


CI 


H 


amino acid 


T T 

H 


Br 


CI 


NH 2 


amino acid 


H 


Br 


CI 


NH-cyclopropyl 


amino acid 


H 


Br 


CI 


NH-methyl 


amino acid 


H 


Br 


CI 


NH-ethyl 


amino acid 


H 


Br 


CI 


NH-acetyl 


amino acid 


H 


Br 


CI 


OH 


amino acid 


H 


Br 


CI 


OMe 



192 



R z 


R 


— n 

X 1 


-J 

X 2 


Y 


amino acid 


H 


Br 


CI 


OEt 


amino acid 


H 


Br 


CI 


O-cycIopropyl 


amino acid 


H 


Br 


CI 


O-acetyl 


amino acid 


H 


Br 


CI 


SH 


amino acid 


H 


Br 


CI 


SMe 


amino acid 


H 


Br 


CI 


SEt 


amino acid 


H 


Br 


CI 


S-cyclopropyl 


amino acid 


H 


Br 


CI 


F 


amino acid 


H 


Br 


CI 


CI 


amino acid 


H 


Br 


CI 


Br 


amino acid 


H 


Br 


CI 


I 


amino acid 


acyl 


Br 


CI 


H 


amino acid 


acyl 


Br 


CI 


NH 2 


amino acid 


acyl 


Br 


CI 


NH-cyclopropyl 


amino acid 


acyl 


Br 


CI 


NH-methyl 


amino acid 


acyl 


Br 


CI 


NH-ethyl 


amino acid 


acyl 


Br 


CI 


NH-acetyl 


amino acid 


acyl 


Br 


CI 


OH 


amino acid 


acyl 


Br 


CI 


OMe 


amino acid 


acyl 


Br 


CI 


OEt 


amino acid 


acyl 


Br 


CI 


O-cyclopropyl 


amino acid 


acyl 


Br 


CI 


O-acetyl 


amino acid 


acyl 


Br 


CI 


SH 


amino acid 


acyl 


Br 


CI 


SMe 


amino acid 


acyl 


Br 


CI 


SEt 


amino acid 


acyl 


Br 


CI 


S-cyclopropyl 


amino acid 


acyl 


Br 


CI 


F 


amino acid 


acyl 


Br 


CI 


CI 


amino acid 


acyl 


Br 


CI 


Br 


amino acid 


acyl 


Br 


CI 


I 


acyl 


H 


CI 


CI 


H 


acyl 


H 


CI 


CI 


NH 2 


acyl 


H 


CI 


CI 


NH-cyclopropyl 


acyl 


H 


CI 


CI 


NH-methyl 


acyl 


H 


CI 


CI 


NH-ethyl 


acyl 


H 


CI 


CI 


NH-acetyl 


acyl 


H 


CI 


CI 


OH 


acyl 


H 


CI 


CI 


OMe 


acyl 


TT 

H 


CI 


Gl 


OEt 


acyl 


H 


CI 


CI 


O-cyclopropyl 


acyl 


TT 

n 


LI 


\A 


O-acetyl 


acyl 


H 


CI 


CI 


SH 


acyl 


H 


CI 


CI 


SMe 


acyl 


H 


CI 


CI 


SEt 


acyl 


H 


CI 


CI 


S-cyclopropyl 


acyl 


H 


CI 


CI 


F 


acyl 


H 


CI 


CI 


CI 



193 



R 


R 


— 
X 1 


X 2 


Y 


acyl 


H 


CI 


CI 


Br 


acyl 


H 


CI 


CI 


I 


acyl 


acyl 


CI 


CI 


H 


acyl 


acyl 


CI 


CI 


NH 2 


acyl 


acyl 


CI 


CI 


NH-cyclopropyl 


acyl 


acyl 


CI 


CI 


NH-methyl 


acyl 


acyl 


CI 


CI 


NH-ethyl 


acyl 


acyl 


CI 


CI 


NH-acetyl 


acyl 


acyl 


CI 


CI 


OH 


acyl 


acyl 


CI 


CI 


OMe 


acyl 


acyl 


CI 


CI 


OEt 


acyl 


acyl 


CI 


CI 


O-cyclopropyl 


acyl 


acyl 


CI 


CI 


O-acetyl 


acyl 


acyl 


CI 


CI 


SH 


acyl 


acyl 


CI 


CI 


SMe 


acyl 


acyl 


CI 


CI 


SEt 


acyl 


acyl 


CI 


CI 


S-cyclopropyl 


acyl 


acyl 


CI 


CI 


F 


acyl 


acyl 


CI 


CI 


CI 


acyl 


acyl 


CI 


CI 


Br 


acyl 


acyl 


CI 


CI 


I 


acyl 


amino acid 


CI 


CI 


H 


acyl 


amino acid 


CI 


CI 


NH 2 


acyl 


amino acid 


CI 


CI 


NH-cyclopropyl 


acyl 


amino acid 


CI 


CI 


NH-methyl 


acyl 


amino acid 


CI 


CI 


NH-ethyl 


acyl 


amino acid 


CI 


CI 


NH-acetyl 


acyl 


amino acid 


CI 


CI 


OH 


acyl 


amino acid 


CI 


CI 


OMe 


acyl 


amino acid 


CI 


CI 


OEt 


acyl 


amino acid 


CI 


CI 


O-cyclopropyl 


acyl 


amino acid 


CI 


CI 


O-acetyl 


acyl 


amino acid 


CI 


CI 


SH 


acyl 


amino acid 


CI 


CI 


SMe 


acyl 


amino acid 


CI 


ci 


SEt 


acyl 


amino acid 


CI 


CI 


S-cyclopropyl 


acyl 


amino acid 


CI 


CI 


F 


acyl 


amino acid 


CI 


CI 


CI 


acyl 


ammo acid 


CI 


CI 


Br 


acyl 


ammo acid 


CI 


CI 


I 


IT 

r± 


acyl 


CI 


CI 


TT 

H 


H 


acyl 


CI 


CI 


NH 2 


H 


acyl 


CI 


CI 


NH-cyclopropyl 


H 


acyl 


CI 


CI 


NH-methyl 


H 


acyl 


CI 


CI 


NH-ethyl 


H 


acyl 


CI 


CI 


NH-acetyl 


H 


acyl 


CI 


CI 


OH 



R 


R J 


■ i 

X 1 


X 2 


Y 


H 


acyl 


CI 


CI 


OMe 


H 


acyl 


CI 


CI 


OEt 


H 


acyl 


CI 


CI 


O-cyclopropyl 


H 


acyl 


CI 


CI 


O-acetyl 


H 


acyl 


CI 


CI 


SH 


H 


acyl 


CI 


CI 


SMe 


H 


acyl 


CI 


CI 


SEt 


H 


acyl 


CI 


CI 


S-cyclopropyl 


H 


acyl 


CI 


CI 


F 


H 


acyl 


CI 


CI 


CI 


H 


acyl 


CI 


CI 


Br 


H 


acyl 


CI 


CI 


I 


H 


amino acid 


CI 


CI 


H 


H 


amino acid 


CI 


CI 


NH 2 


H 


amino acid 


CI 


CI 


NH-cycIopropyl 


H 


amino acid 


CI 


CI 


NH-methyl 


H 


amino acid 


CI 


CI 


NH-ethyl 


H 


amino acid 


CI 


CI 


NH-acetyl 


H 


amino acid 


CI 


CI 


OH 


H 


amino acid 


CI 


CI 


OMe 


H 


amino acid 


CI 


CI 


OEt 


H 


amino acid 


CI 


CI 


O-cyclopropyl 


H 


amino acid 


CI 


CI 


O-acetyl 


H 


amino acid 


CI 


CI 


SH 


H 


amino acid 


CI 


CI 


SMe 


H 


amino acid 


CI 


CI 


SEt 


H 


amino acid 


CI 


CI 


S-cyclopropyl 


H 


amino acid 


CI 


CI 


F 


H 


amino acid 


CI 


CI 


CI 


H 


amino acid 


CI 


CI 


Br 


H 


amino acid 


CI 


CI 


I 


amino acid 


amino acid 


CI 


CI 


H 


amino acid 


amino acid 


CI 


CI 


NH 2 


amino acid 


amino acid 


CI 


CI 


NH-cyclopropyl 


amino acid 


amino acid 


CI 


CI 


NH-methyl 


amino acid 


amino acid 


CI 


CI 


NH-ethyl 


amino acid 


amino acid 


CI 


CI 


NH-acetyl 


amino acid 


amino acid 


CI 


CI 


OH 


amino acid 


amino acid 


CI 


CI 


OMe 


amino acid 


amino acid 


CI 


CI 


OEt 


dm mo acia 


amino acid 


CI 


CI 


O-cyclopropyl 


amino acid 


amino acid 


CI 


CI 


O-acetyl 


amino acid 


amino acid 


CI 


CI 


SH 


amino acid 


amino acid 


CI 


CI 


SMe 


amino acid 


amino acid 


CI 


CI 


SEt 


amino acid 


amino acid 


CI 


CI 


S-cyclopropyl 


amino acid 


amino acid 


CI 


CI 


F 



195 



R 


R 


X 


X 


Y 


ammo acid 


amino acid 


CI 


CI 


CI 


amino acid 


amino acid 


CI 


CI 


Br 


amino acid 


ammo acid 


CI 


CI 


I 


amino acid 


T T 

H 


CI 


CI 


H 


ammo acid 


H 


CI 


CI 


NH 2 


ammo acid 


H 


CI 


CI 


NH-cyclopropyl 


ammo acid 


T T 

H 


CI 


CI 


NH-methyl 


ammo acid 


H 


CI 


CI 


NH-ethyl 


amino acid 


H 


CI 


CI 


NH-acetyl 


amino acid 


H 


CI 


CI 


OH 


ammo acid 


H 


CI 


CI 


OMe 


amino acid 


H 


CI 


CI 


OEt 


amino acid 


H 


CI 


CI 


O-cyclopropyl 


amino acid 


H 


CI 


CI 


O-acetyl 


amino acid 


H 


CI 


CI 


SH 


amino acid 


H 


CI 


CI 


SMe 


amino acid 


H 


CI 


CI 


SEt 


amino acid 


H 


CI 


CI 


S-cyclopropyl 


amino acid 


H 


CI 


CI 


F 


amino acid 


H 


CI 


CI 


CI 


amino acid 


H 


CI 


CI 


Br 


amino acid 


H 


CI 


CI 


I 


amino acid 


acyl 


CI 


CI 


H 


amino acid »' 


acyl 


CI 


CI 


NH 2 


amino acid 


acyl 


CI 


CI 


NH-cyclopropyl 


amino acid 


acyl 


CI 


CI 


NH-methyl 


amino acid 


acyl 


CI 


CI 


NH-ethyl 


amino acid 


acyl 


CI 


CI 


NH-acetyl 


amino acid 


acyl 


CI 


CI 


OH 


amino acid 


acyl 


CI 


CI 


OMe 


amino acid 


acyl 


CI 


CI 


OEt 


amino acid 


acyl 


CI 


CI 


O-cyclopropyl 


amino acid 


acyl 


CI 


CI 


O-acetyl 


amino acid 


acyl 


CI 


CI 


SH 


amino acid 


acyl 


CI 


CI 


SMe 


amino acid 


acyl 


CI 


CI 


OT»a 

SEt 


amino acid 


acyl 


CI 


CI 


S-cyclopropyl 


amino acid 


acyl 


CI 


CI 


F 


amino acid 


acyl 


CI 


CI 


CI 


amino acid 


acyl 


CI 


CI 


Br 


all 111 ID aVIU 


dcyi 


PI 




T 

l 


acyl 


H 


F 


CI 


H 


acyl 


H 


F 


CI 


NH 2 


acyl 


H 


F 


CI 


NH-cyclopropyl 


acyl 


H 


F 


CI 


NH-methyl 


acyl 


H 


F 


CI 


NH-ethyl 


acyl 


H 


F 


CI 


NH-acetyl 



196 



R 


R 


X 1 


X 2 


Y 


acyl 


H 


F 


CI 


OH 


acyl 


H 


F 


CI 


OMe 


acyl 


H 


F 


CI 


OEt 


acyl 


H 


F 


CI 


O-cyclopropyl 


acyl 


H 


F 


CI 


O-acetyl 


acyl 


H 


F 


CI 


SH 


acyl 


H 


F 


CI 


SMe 


acyl 


H 


F 


CI 


SEt 


acyl 


H 


F 


CI 


S-cyclopropyl 


acyl 


H 


F 


CI 


F 


acyl 


H 


F 


CI 


CI 


acyl 


H 


F 


CI 


Br 


acyl 


H 


F 


CI 


I 


acyl 


acyl 


F 


CI 


H 


acyl 


acyl 


F 


CI 


NH 2 


acyl 


acyl 


F 


CI 


NH-cyclopropyl 


acyl 


acyl 


F 


CI 


NH-methyl 


acyl 


acyl 


F 


CI 


NH-ethyl 


acyl 


acyl 


F 


CI 


NH-acetyl 


acyl 


acyl 


F 


CI 


OH 


acyl 


acyl 


F 


CI 


OMe 


acyl 


acyl 


F 


CI 


OEt 


acyl 


acyl 


F 


CI 


O-cyclopropyl 


acyl 


acyl 


F 


CI 


O-acetyl 


acyl 


acyl 


F 


CI 


SH 


acyl 


acyl 


F 


CI 


SMe 


acyl 


acyl 


F 


CI 


SEt 


acyl 


acyl 


F 


CI 


S-cyclopropyl 


acyl 


acyl 


F 


CI 


F 


acyl 


acyl 


F 


CI 


CI 


acyl 


acyl 


F 


CI 


Br 


acyl 


acyl 


F 


CI 


I 


acyl 


amino acid 


F 


CI 


H 


acyl 


amino acid 


F 


CI 


NH 2 


acyl 


amino acid 


F 


CI 


NH-cyclopropyl 


acyl 


amino acid 


F 


CI 


NH-methyl 


acyl 


ammo acid 


F 


CI 


NH-ethyl 


acyl 


ammo acid 


F 


CI 


NH-acetyl 


acyl 


ammo acid 


F 


CI 


OH 


acyl 


amino acid 


F 


CI 


OMe 


acyl 


amino acid 


TJ 

r 


CI 


Ubt 


acyl 


amino acid 


F 


CI 


O-cyclopropyl 


acyl 


amino acid 


F 


CI 


O-acetyl 


acyl 


amino acid 


F 


CI 


SH 


acyl 


amino acid 


F 


CI 


SMe 


acyl 


amino acid 


F 


CI 


SEt 


acyl 


| amino acid 


F 


CI 


S-cyclopropyl 



197 



R 


R 


i — 

X 1 


r — i 1 

X 2 


Y 


acyl 


amino acid 


F 


CI 


F 


acyl 


amino acid 


F 


CI 


CI 


acyl 


amino acid 


F 


CI 


Br 


acyl 


amino acid 


F 


CI 


I 


H 


acyl 


F 


CI 


H 


H 


acyl 


F 


CI 


NH 2 


H 


acyl 


F 


CI 


NH-cyclopropyl 


H 


acyl 


F 


CI 


NH-methyl 


H 


acyl 


F 


CI 


NH-ethyl 


H 


acyl 


F 


CI 


NH-acetyl 


H 


acyl 


F 


CI 


OH 


H 


acyl 


F 


CI 


OMe 


H 


acyl 


F 


CI 


OEt 


H 


acyl 


F 


CI 


O-cyclopropyl 


H 


acyl 


F 


CI 


O-acetyl 


H 


acyl 


F 


CI 


SH 


H 


acyl 


F 


CI 


SMe 


H 


acyl 


F 


CI 


SEt 


H 


acyl 


F 


CI 


S-cyclopropyl 


H 


acyl 


F 


CI 


F 


H 


acyl 


F 


CI 


CI 


H 


acyl 


F 


CI 


Br 


H 


acyl 


F 


CI 


I 


H 


amino acid 


F 


CI 


H 


H 


amino acid 


F 


CI 


NH 2 


H 


amino acid 


F 


CI 


NH-cyclopropyl 


H 


amino acid 


F 


ci 


NH-methyl 


H 


amino acid 


F 


CI 


NH-ethyl 


H 


amino acid 


F J 


CI 


NH-acetyl 


H 


amino acid 


F 


CI 


OH 


H 


amino acid 


F 


CI 


OMe 


H 


amino acid 


F 


CI 


OEt 


H 


amino acid 


F 


CI 


O-cyclopropyl 


H 


amino acid 


F 


CI 


O-acetyl 


H 


amino acid 


F 


CI 


SH 


Y T 

H 


amino acid 


F 


CI 


SMe 


TT 

H 


amino acid 


F 


CI 


SEt 


H 


amino acid 


F 


CI 


S-cyclopropyl 


T T 

H 


amino acid 


F 


CI 


F 


T T 

H 


amino acid 


F 


CI 


CI 


IT 


ammo acid 


F 


CI 


Br 


H 


amino acid 


F 


CI 


I 


amino acid 


amino acid 


F 


CI 


H 


amino acid 


amino acid 


F 


CI 


NH 2 


amino acid 


amino acid 


F 


ci 


NH-cyclopropyl 


amino acid 


amino acid 


F 


CI 


NH-methyl 


amino acid 


amino acid 


F 


CI 


NH-ethyl 



1 m 

R 


R j 


X 1 


X 2 


Y 


amino acid 


amino acid 


F 


CI 


NH-acetyl 


amino acid 


amino acid 


F 


CI 


OH 


amino acid 


amino acid 


F 


CI 


OMe 


amino acid 


amino acid 


F 


CI 


OEt 


amino acid 


amino acid 


F 


CI 


O-cyclopropyl 


amino acid 


amino acid 


F 


CI 


O-acetyl 


amino acid 


amino acid 


F 


CI 


SH 


amino acid 


amino acid 


F 


CI 


SMe 


amino acid 


amino acid 


F 


CI 


SEt 


amino acid 


amino acid 


F 


CI 


S-cyclopropyl 


amino acid 


amino acid 


F 


CI 


F 


amino acid 


amino acid 


F 


CI 


CI 


amino acid 


amino acid 


F 


CI 


Br 


amino acid 


amino acid 


F 


CI 


I 


amino acid 


H 


F 


CI 


H 


amino acid 


H 


F 


CI 


NH 2 


amino acid 


H 


F 


CI 


NH-cyclopropyl 


amino acid 


H 


F 


CI 


NH-methyl 


amino acid 


H 


F 


CI 


NH-ethyl 


amino acid 


H 


F 


CI 


NH-acetyl 


amino acid 


H 


F 


CI 


OH 


amino acid 


H 


F 


CI 


OMe 


amino acid 


H 


F 


CI 


OEt 


amino acid 


H 


F 


CI 


O-cyclopropyl 


amino acid 


H 


F 


CI 


O-acetyl 


amino acid 


H 


F 


CI 


SH 


amino acid 


H 


F 


CI 


SMe 


amino acid 


H 


F 


CI 


SEt 


amino acid 


H 


F 


CI 


S-cyclopropyl 


amino acid 


H 


F 


CI 


F 


amino acid 


H 


F 


CI 


CI 


amino acid 


H 


F 


CI 


Br 


amino acid 


H 


F 


CI 


I 


amino acid 


acyl 


F 


CI 


H 


amino acid 


acyl 


F 


CI 


NH 2 


amino acid 


acyl 


F 


CI 


NH-cyclopropyl 


amino acid 


acyl 


F 


CI 


NH-methyl 


amino acid 


acyl 


F 


CI 


NH-ethyl 


amino acid 


acyl 


F 


CI 


NH-acetyl 


amino acid 


acyl 


F 


CI 


OH 


amino acid 


acyl 


F 


CI 


OMe 


amino acid 


acyl 


F 


CI 


OEt 


amino acid 


acyl 


F 


CI 


O-cyclopropyl 


amino acid 


acyl 


F 


CI 


O-acetyl 


amino acid 


acyl 


F 


CI 


SH 


amino acid 


acyl 


F 


CI 


SMe 


amino acid 


acyl 


F 


CI 


SEt 



199 



R z 


R 


— i 1 

X 1 


X 2 


Y 


amino acid 


acyl 


F 


CI 


S-cyclopropyl 


amino acid 


acyl 


F 


CI 


F 


amino acid 


acyl 


F 


CI 


CI 


amino acid 


acyl 


F 


CI 


Br 


amino acid 


acyl 


F 


CI 


I 


acyl 


H 


NH 2 


CI 


H 


acyl 


H 


NH 2 


CI 


NH 2 


acyl 


H 


NH 2 


CI 


NH-cyclopropyl 


acyl 


H 


NH 2 


CI 


NH-methyl 


acyl 


H 


NH 2 


CI 


NH-ethyl 


acyl 


H 


NH 2 


CI 


NH-acetyl 


acyl 


H 


NH 2 


CI 


OH 


acyl 


H 


NH 2 


CI 


OMe 


acyl 


H 


NH 2 


CI 


OEt 


acyl 


H 


NH 2 


CI 


O-cyclopropyl 


acyl 


H 


NH 2 


CI 


O-acetyl 


acyl 


H 


NH 2 


CI 


SH 


acyl 


H 


NH 2 


CI 


SMe 


acyl 


H 


NH 2 


CI 


SEt 


acyl 


H 


NH 2 


CI 


S-cyclopropyl 


acyl 


H 


NH 2 


CI 


F 


acyl 


H 


NH 2 


CI 


CI 


acyl 


H 


NH 2 


CI 


Br 


acyl 


H 


NH 2 


CI 


I 


acyl 


acyl 


NH 2 


CI 


H 


acyl 


acyl 


NH 2 


CI 


NH 2 


acyl 


acyl 


NH 2 


CI 


NH-cyclopropyl 


acyl 


acyl 


NH 2 


CI 


NH-methyl 


acyl 


acyl 


NH 2 


CI 


NH-ethyl 


acyl 


acyl 


NH 2 


CI 


NH-acetyl 


acyl 


acyl 


NH 2 


CI 


OH 


acyl 


acyl 


NH 2 


CI 


OMe 


acyl 


acyl 


NH 2 


CI 


OEt 


acyl 


acyl 


NH 2 


CI 


O-cyclopropyl 


acyl 


acyl 


NH 2 


CI 


O-acetyl 


acyl 


acyl 


NH 2 


CI 


SH 


acyl 


acyl 


NH 2 


CI 


SMe 


acyl 


acyl 


NH 2 


CI 


SEt 


acyl 


acyl 


NH 2 


CI 


S-cyclopropyl 


acyl 


acyl 


NH 2 


CI 


F 


acyl 


acyl 


XTLJ 

Nri 2 


(-1 


CI 


acyl 


acyl 


NH 2 


CI 


Br 


acyl 


acyl 


NH 2 


CI 


I 


acyl 


amino acid 


NH 2 


CI 


H 


acyl 


amino acid 


NH 2 


CI 


NH 2 


acyl 


amino acid 


NH 2 


CI 


NH-cyclopropyl 


acyl 


amino acid 


NH 2 


CI 


NH-methyl 



200 



R 


R 


X 1 


•,2 


Y 


acyl 


amino acid 


NH 2 


CI 


NH-ethyl 


acyl 


amino acid 


NH 2 


CI 


NH-acetyl 


acyl 


amino acid 


NH 2 


CI 


OH 


acyl 


amino acid 


NH 2 


CI 


OMe 


acyl 


amino acid 


NH 2 


CI 


OEt 


acyl 


amino acid 


NH 2 


CI 


O-cyclopropyl 


acyl 


amino acid 


NH 2 


CI 


O-acetyl 


acyl 


amino acid 


NH 2 


CI 


SH 


acyl 


amino acid 


NH 2 


CI 


SMe 


acyl 


amino acid 


NH 2 


CI 


SEt 


acyl 


amino acid 


NH 2 


CI 


S-cyclopropyl 


acyl 


amino acid 


NH 2 


CI 


F 


acyl 


amino acid 


NH 2 


CI 


Cl 


acyl 


amino acid 


NH 2 


CI 


Br 


acyl 


amino acid 


NH 2 


CI 


I 


H 


acyl 


NH 2 


CI 


H 


H 


acyl 


NH 2 


CI 


NH 2 


H 


acyl 


NH 2 


CI 


NH-cyclopropyl 


H 


acyl 


NH 2 


CI 


NH-methyl 


H 


acyl 


NH 2 


CI 


NH-ethyl 


H r 


acyl 


NH 2 


CI 


NH-acetyl 


H 


acyl 


NH 2 


CI 


OH 


H 


acyl 


NH 2 


CI 


OMe 


H 


acyl 


NH 2 


CI 


OEt 


H 


acyl 


NH 2 


CI 


O-cyclopropyl 


H 


acyl 


NH 2 


cl 


O-acetyl 


H 


acyl 


NH 2 


CI 


SH 


H 


acyl 


NH 2 


Cl 


SMe 


H 


acyl 


NH 2 


Cl 


SEt 


H 


acyl * 


NH 2 


Cl 


S-cyclopropyl 


H 


acyl 


NH 2 


Cl 


F 


H 


acyl 


NH 2 


Cl 


Cl 


H 


acyl 


NH 2 


Cl 


Br 


T T 

H 


acyl 


NH 2 


Cl 


I 


TT 

H 


amino acid 


NH 2 


Cl 


H 


TT 

H 


amino acid 


NH 2 


Cl 


NH 2 


TT 

H 


amino acid 


"VTT T 
NH2 


Cl 


"V TTT 1 1 

NH-cyclopropyl 


H 


amino acid 


X TT T 

NH 2 


Cl 


NH-methyl 


TT 
H 


amino acid 


"VTT T 
NH2 


Cl 


X TT T a.\ 1 

NH-ethyl 


TT 

H 


amino acid 


X TT T 

NH 2 


Cl 


NH-acetyl 


T_r 
±1 


amino aciu 


INrl2 




rxij 
VJxi 


H 


amino acid 


NH 2 


Cl 


OMe 


H 


amino acid 


NH 2 


Cl 


OEt 


H 


amino acid 


NH 2 


Cl 


O-cyclopropyl 


H 


amino acid 


NH 2 


Cl 


O-acetyl 


H 


amino acid 


NH 2 


Cl 


SH 


H 


amino acid 


NH 2 


Cl 


SMe 



R 


R 


X 1 


X 1 


Y 


H 


amino acid 


NH 2 


CI 


SEt 


H 


amino acid 


NH 2 


CI 


S-cyclopropyl 


TT 

H 


ammo acid 


NH 2 


CI 


F 


H 


amino acid 


NH 2 


CI 


CI 


H 


amino acid 


NH 2 


CI 


Br 


H 


amino acid 


NH 2 


Ci 


I 


ammo acid 


amino acid 


NH 2 


CI 


H 


amino acid 


amino acid 


NH 2 


CI 


NH 2 


amino acid 


amino acid 


NH 2 


CI 


NH-cyclopropyl 


amino acid 


amino acid 


NH 2 


CI 


NH-methyl 


amino acid 


amino acid 


NH 2 


CI 


NH-ethyl 


amino acid 


amino acid 


NH 2 


CI 


NH-acetyl 


amino acid 


amino acid 


NH 2 


CI 


OH 


amino acid 


amino acid 


NH 2 


CI 


OMe 


amino acid 


amino acid 


NH 2 


CI 


OEt 


amino acid 


amino acid 


NH 2 


CI 


Ocyclopropyl 


amino acid 


amino acid 


NH 2 


CI 


O-acetyl 


amino acid 


amino acid 


NH 2 


CI 


SH 


amino acid 


amino acid 


NH 2 


CI 


SMe 


amino acid 


amino acid 


NH 2 


CI 


SEt 


amino acid 


amino acid 


NH 2 


CI 


S-cyclopropyl 


amino acid 


amino acid 


NH 2 


CI 


F 


amino acid 


amino acid 


NH 2 


CI 


CI 


amino acid 


amino acid 


NH 2 


CI 


Br 


amino acid 


amino acid 


NH 2 


CI 


I 


amino acid 


H 


NH 2 


CI 


H 


amino acid 


H 


NH 2 


CI 


NH 2 


amino acid 


H 


NH 2 


CI 


NH-cyclopropyl 


amino acid 


H 


NH 2 


CI 


NH-methyl 


amino acid 


H 


NH 2 


CI 


NH-ethyl 


amino acid 


H 


NH 2 


CI 


NH-acetyl 


amino acid 


H 


NH 2 


CI 


OH 


amino acid 


H 


NH 2 


CI 


OMe 


ammo acid 


TT 

H 


NH 2 


CI 


OEt 


amino acid 


TT 

H 


NH 2 


CI 


r~\ i 1 

O-cyclopropyl 


amino acid 


TT 

H 


NH 2 


CI 


O-acetyl 


amino acid 


TT 

H 


XTTT 

NH 2 


CI 


OTT 

SH 


amino acid 


TT 
H 


XTTT 

NH 2 


i 

CI 


SMe 


amino acid 


TT 

H 


XTTT 

NH 2 


CI 


OT?+ 

SEt 


amino acid 


TT 

H 


XTTT 

NH 2 


CI 


S-cyclopropyl 


amino acid 


IT 

ri 


XTTT 
JNti 2 


Ul 


r 


amino acid 


H 


NH 2 


CI 


CI 


amino acid 


H 


NH 2 


CI 


Br 


amino acid 


H 


NH 2 


CI 


I 


amino acid 


acyl 


NH 2 


CI 


H 


amino acid 


acyl 


NH 2 


CI 


NH 2 


amino acid 


acyl 


NH 2 


CI 


NH-cyclopropyl 



R 


R 


X 1 


X 2 


Y 


amino acid 


acyl 


NH 2 


CI 


NH-methyl 


amino acid 


acyl 


NH 2 


CI 


NH-ethyl 


amino acid 


acyl 


NH 2 


CI 


NH-acetyl 


amino acid 


acyl 


NH 2 


CI 


OH 


amino acid 


acyl 


NH 2 


CI 


OMe 


amino acid 


acyl 


NH 2 


CI 


OEt 


amino acid 


acyl 


NH 2 


CI 


O-cyclopropyl 


amino acid 


acyl 


NH 2 


CI 


O-acetyl 


amino acid 


acyl 


NH 2 


CI 


SH 


amino acid 


acyl 


NH 2 


CI 


SMe 


amino acid 


acyl 


NH 2 


CI 


set 


amino acid 


acyl 


NH 2 


CI 


S-cyclopropyl 


amino acid 


acyl 


NH 2 


CI 


F 


amino acid 


acyl 


NH 2 


CI 


Cl 


amino acid 


acyl 


NH 2 


CI 


Br 


amino acid 


acyl 


NH 2 


CI 


I 


acyl 


H 


SH 


CI 


H 


acyl 


H 


SH 


CI 


NH 2 


acyl 


H 


SH 


CI 


NH-cyclopropyl 


acyl 


H 


SH 


CI 


NH-methyl 


acyl 


H 


SH 


CI 


NH-ethyl 


acyl 


H 


SH 


CI 


NH-acetyl 


acyl 


H 


SH 


cr 


OH 


acyl 


H 


SH 


Cl 


OMe 


acyl 


H 


SH 


CI 


OEt 


acyl 


H 


SH 


Cl 


O-cyclopropyl 


acyl 


H 


SH 


Cl 


O-acetyl 


acyl 


H 


SH 


Cl 


SH 


acyl 


H 


SH 


Cl 


SMe 


acyl 


H 


SH 


Cl 


SEt 


acyl 


H 


SH 


Cl 


S-cyclopropyl 


acyl 


H 


SH 


Cl 


F 


acyl 


H 


SH 


Cl 


Cl 


acyl 


H 


SH 


Cl 


Br 


acyl 


H 


SH 


Cl 


I 


acyl 


acyl 


SH 


Cl 


H 


acyl 


acyl 


SH 


Cl 


NH 2 


acyl 


acyl 


SH 


Cl 


NH-cyclopropyl 


acyl 


acyl 


SH 


Cl 


NH-methyl 


acyl 


acyl 


SH 


Cl 


NH-ethyl 


acyl 


acyl 


PT t 

SH 


Cl 


NH-acetyl 


acyl 


acyl 


SH 


Cl 


OH 


acyl 


acyl 


SH 


Cl 


OMe 


acyl 


acyl 


SH 


Cl 


OEt 


acyl 


acyl 


SH 


Cl 


O-cyclopropyl 


acyl 


acyl 


SH 


Cl 


O-acetyl 


acyl 


acyl 


SH 


Cl 


SH 



R 2 


R 3 


X 1 


X 2 


Y 


acyl 


acyl 


SH 


CI 


SMe 


acyl 


acyl 


SH 


CI 


SEt 


acyl 


acyl 


SH 


CI 


S-cyclopropyi 


acyl 


acyl 


SH 


CI 


F 


acyl 


acyl 


SH 


CI 


CI 


acyl 


acyl 


SH 


CI 


Br 


acyl 


acyl 


SH 


CI 


I 


acyl 


amino acid 


SH 


CI 


H 


acyl 


amino acid 


SH 


CI 


NH 2 


acyl 


amino acid 


SH 


CI 


NH-cyclopropyl 


acyl 


amino acid 


SH 


CI 


NH-methyl 


acyl 


amino acid 


SH 


CI 


NH-ethyl 


acyl 


amino acid 


SH 


CI 


NH-acetyl 


acyl 


amino acid 


SH 


CI 


OH 


acyl 


amino acid 


SH 


CI 


OMe 


acyl 


amino acid 


SH 


CI 


OEt 


acyl 


amino acid 


SH 


CI 


O-cyclopropyl 


acyl 


amino acid 


SH 


CI 


O-acetyl 


acyl 


amino acid 


SH 


CI 


SH 


acyl 


amino acid 


SH 


CI 


SMe 


acyl 


amino acid 


SH 


CI 


SEt 


acyl 


amino acid 


SH 


CI 


S-cyclopropyl 


acyl 


amino acid 


SH 


CI 


F 


acyl 


amino acid 


SH 


Lei 


CI 


acyl 


amino acid 


SH 


CI 


Br 


acyl 


amino acid 


SH 


CI 


I 


H 


acyl 


SH 


CI 


H 


H 


acyl 


SH 


CI 


NH 2 


H 


acyl 


SH 


CI 


NH-cyclopropyl 


H 


acyl 


SH 


CI 


NH-methyl 


H 


acyl 


SH 


CI 


NH-ethyl 


H 


acyl 


SH 


CI 


NH-acetyl 


H 


acyl 


SH 


CI 


OH 


H 


acyl 


SH 


CI 


OMe 


H 


acyl 


SH 


CI 


OEt 


H 


acyl 


SH 


CI 


O-cyclopropyl 


H 


acyl 


SH 


CI 


O-acetyl 


H 


acyl 


SH 


CI 


SH 


H 


acyl 


SH 


CI 


SMe 


H 


acyl 


SH 


CI 


SEt 


TT 

rl 


acyl 


OTT 

SH 


CI 


S-cyclopropyl 


H 


acyl 


SH 


CI 


F 


H 


acyl 


SH 


CI 


CI 


H 


acyl 


SH 


CI 


Br 


H 


acyl 


SH 


CI 


I 


H 


amino acid 


SH 


CI 


H 


H 


amino acid 


SH 


CI 


NH 2 



R 2 


R 3 


X 1 


X 2 


Y 


H 


amino acid 


SH 


CI 


NH-cyclopropyl 


H 


amino acid 


SH 


CI 


NH-methyl 


H 


amino acid 


SH 


CI 


NH-ethyl 


H 


amino acid 


SH 


CI 


NH-acetyl 


H 


amino acid 


SH 


CI 


OH 


H 


amino acid 


SH 


CI 


OMe 


H 


amino acid _| 


SH 


CI 


OEt 


H 


amino acid 


SH 


CI 


O-cyclopropyl 


H 


amino acid 


SH 


CI 


O-acetyl 


H 


amino acid 


SH 


CI 


SH 


H 


amino acid 


SH 


CI 


SMe 


H 


amino acid 


SH 


CI 


SEt 


H 


amino acid 


SH 


CI 


S-cycloprqpyl 


H 


amino acid 


SH 


CI 


F 


H 


amino acid 


SH 


CI 


CI 


H 


amino acid 


SH 


CI 


Br 


H 


amino acid 


SH 


CI 


I 


amino acid 


amino acid 


SH 


CI 


H 


amino acid 


amino acid 


SH 


CI 


NH 2 


amino acid 


amino acid 


SH 


CI 


NH-cyclopropyl 


amino acid 


amino acid 


SH 


CI 


NH-methyl 


amino acid 


amino acid 


SH 


CI 


NH-ethyl 


amino acid 


amino acid 


SH 


CI 


NH-acetyl 


amino acid 


amino acid 


SH 


CI 


OH 


amino acid 


amino acid 


SH 


CI 


OMe 


amino acid 


amino acid 


SH 


CI 


OEt 


amino acid 


amino acid 


SH 


CI 


O-cyclopropyl 


amino acid 


amino acid 


SH 


CI 


O-acetyl 


amino acid 


amino acid 


SH 


CI 


SH 


amino acid 


amino acid 


SH 


CI 


SMe 


amino acid 


amino acid 


SH 


CI 


SEt 


amino acid 


amino acid 


SH 


CI 


S-cyclopropyl 


amino acid 


amino acid 


SH 


CI 


F 


amino acid 


amino acid 


SH 


CI 


CI 


amino acid 


amino acid 


SH 


CI 


Br 


amino acid 


amino acid 


SH 


CI 


I 


amino acid 


H 


SH 


CI 


H 


amino acid 


H 


SH 


CI 


NH 2 


amino acid 


H 


SH 


CI 


NH-cyclopropyl 


amino acid 


H 


SH 


CI 


NH-methyl 


amino acid 


IT 

ri 


OTT 

SH 


CI 


NH-ethyl 


amino acid 


H 


SH 


CI 


NH-acetyl 


amino acid 


H 


SH 


CI 


OH 


amino acid 


H 


SH 


CI 


OMe 


amino acid 


H 


SH 


CI 


OEt 


amino acid 


H 


SH 


CI 


O-cyclopropyl 


amino acid 


H 


SH 


CI 


O-acetyl 



205 



R 


R 


X 


x z 


Y 


amino acid 


T T 

H 


SH 


CI 


SH 


amino acid 


XT 

H 


SH 


CI 


SMe 


amino acid 


Tx 

H 


SH 


CI 


SEt 


amino acid 


Tx 

H 


SH 


CI 


S-cyclopropyl 


amino acid 


X T 

H 


SH 


CI 


F 


amino acid 


TT 

H 


SH 


CI 


CI 


amino acid 


H 


SH 


CI 


Br 


amino acid 


H 


SH 


CI 


I 


amino acid 


acyl 


SH 


CI 


H 


amino acid 


acyl 


SH 


CI 


NH 2 


amino acid 


acyl 


SH 


CI 


NH-cyclopropyl 


amino acid 


acyl 


SH 


CI 


NH-methyl 


amino acid 


acyl 


SH 


CI 


NH-ethyl 


ammo acid 


acyl 


SH 


CI 


NH-acetyl 


amino acid 


acyl 


SH 


CI 


OH 


amino acid 


acyl 


SH 


CI 


OMe 


amino acid 


acyl 


SH 


CI 


OEt 


amino acid 


acyl 


SH 


CI 


O-cyclopropyl 


amino acid 


acyl 


SH 


CI 


O-acetyl 


amino acid 


acyl 


SH 


CI 


SH 


amino acid 


acyl 


SH 


CI 


SMe 


amino acid 


acyl 


SH 


CI 


SEt 


amino acid 


acyl 


SH 


CI 


S-cyclopropyl 


amino acid 


acyl 


SH 


CI 


F 


amino acid 


acyl 


SH 


CI 


CI 


amino acid 


acyl 


SH 


CI 


Br 


amino acid 


acyl 


SH 


CI 


I 


acyl 


H 


OH 


CI 


H 


acyl 


H 


OH 


CI 


NH 2 


acyl 


H 


OH 


CI 


NH-cyclopropyl 


acyl 


H 


OH 


CI 


NH-methyl 


acyl 


H 


OH 


CI 


NH-ethyl 


acyl 


T T 

H 


OH 


CI 


NH-acetyl 


acyl 


TT 

H 


OH 


CI 


OH 


acyl 


TT 

H 


/~VT T 

OH 


CI 


OMe 


acyl 


TT 

H 


OH 


CI 


OEt 


acyl 


T T 

H 


OH 


CI 


O-cyclopropyl 


acyl 


TJ 

ri 


ATT 

OH 


CI 


O-acetyl 


acyl 


ri 


OH 


CI 


SH 


acyl 


TJ 

rl 


ATT 

OH 


CI 


SMe 




n 


win 


PI 

V^l 


OCA. 


acyl 


H 


OH 


CI 


S-cyclopropyl 


acyl 


H 


OH 


CI 


F 


acyl 


H 


OH 


CI 


CI 


acyl 


H 


OH 


CI 


Br 


acyl 


H 


OH 


CI 


I 


acyl 


acyl 


OH 


CI 


H 



R 


R 3 


— i 

X 1 


I T '- — 1 

X 2 


Y 


acyl 


acyl 


OH 


CI 


NH 2 


acyl 


acyl 


OH 


CI 


NH-cyclopropyl 


acyl 


acyl 


OH 


CI 


NH-methyl 


acyl 


acyl 


OH 


CI 


MH-ethyl 


acyl 


acyl 


OH 


CI 


NH-acetyl 


acyl 


acyl 


OH 


CI 


OH 


acyl 


acyl 


OH 


CI 


OMe 


acyl 


acyl 


OH 


CI 


OEt 


acyl 


acyl 


OH 


CI 


O-cyclopropyl 


acyl 


acyl 


OH 


CI 


O-acetyl 


acyl 


acyl 


OH 


CI 


SH 


acyl 


acyl 


OH 


CI 


SMe 


acyl 


acyl 


OH 


CI 


SEt 


acyl 


acyl 


OH 


CI 


S-cyclopropyl 


acyl 


acyl 


OH 


CI 


F 


acyl 


acyl 


OH 


CI 


CI 


acyl 


acyl 


OH 


CI 


Br 


acyl 


acyl 


OH 


CI 


I 


acyl 


amino acid 


OH 


CI 


H 


acyl 


amino acid 


OH 


CI 


NH 2 


acyl 


amino acid 


OH 


CI 


NH-eyclopropyl 


acyl 


amino acid 


OH 


CI 


NH-methyl 


acyl 


amino acid 


OH 


CI 


NH-ethyl 


acyl 


amino acid 


OH 


CI 


NH-acetyl 


acyl 


amino acid 


OH 


CI 


OH 


acyl 


amino acid 


OH 


CI 


OMe 


acyl 


amino acid 


OH 


CI 


OEt 


acyl 


amino acid 


OH 


CI 


O-cyclopropyl 


acyl 


amino acid 


OH 


CI 


O-acetyl 


acyl 


amino acid 


OH 


CI 


SH 


acyl 


amino acid 


OH 


CI 


SMe 


acyl 


amino acid 


OH 


CI 


SEt 


acyl 


amino acid 


OH 


CI 


S-cyclopropyl 


acyl 


amino acid 


OH 


CI 


F 


acyl 


amino acid 


OH 


CI 


CI 


acyl 


amino acid 


OH 


CI 


Br 


acyl 


amino acid 


OH 


CI 


I 


T T 

H 


acyl 


OH 


CI 


H 


H 


acyl 


OH 


CI 


NH 2 


T T 

H 


acyl 


OH 


CI 


NH-cyclopropyl 


11 


acyl 


ATT 

Url 


CI 


NH-methyl 


H 


acyl 


OH 


CI 


NH-ethyl 


H 


acyl 


OH 


CI 


NH-acetyl 


H 


acyl 


OH 


CI 


OH 


H 


acyl 


OH 


CI 


OMe 


H 


acyl 


OH 


CI 


OEt 


H 


acyl 


OH 


CI 


O-cyclopropyl 



207 



R 


R 


X 1 


X 2 


Y 


H 


acyl 


OH 


CI 


O-acetyl 


T T 

H 


acyl 


OH 


CI 


SH 


T T 

H 


acyl 


OH 


CI 


SMe 


H 


acyl 


OH 


CI 


SEt 


H 


acyl 


OH 


CI 


S-cyclopropyl 


H 


acyl 


OH 


CI 


F 


H 


acyl 


OH 


CI 


CI 


H 


acyl 


OH 


CI 


Br 


H 


acyl 


OH 


CI 


I 


H 


amino acid 


OH 


CI 


H 


H 


amino acid 


OH 


CI 


NH 2 


H 


amino acid 


OH 


CI 


NH-cyclopropyl 


H 


amino acid 


OH 


CI 


NH-methyl 


H 


amino acid 


OH 


CI 


NH-ethyl 


H 


amino acid 


OH 


CI 


NH-acetyl 


H 


amino acid 


OH 


CI 


OH 


H 


amino acid 


OH 


CI 


OMe 


H 


amino acid 


OH 


CI 


OEt 


H 


amino acid 


OH 


CI 


O-cyclopropyl 


H 


amino acid 


OH 


CI 


O-acetyl 


H 


amino acid 


OH 


CI 


SH 


H 


amino acid 


OH 


CI 


SMe 


H 


amino acid 


OH 


CI 


SEt 


H 


amino acid 


OH 


CI 


S-cyclopropyl 


H 


amino acid 


OH 


CI 


F 


H 


amino acid 


OH 


CI 


CI 


H 


amino acid 


OH 


CI 


Br 


H 


amino acid 


OH 


CI 


I 


amino acid 


amino acid 


OH 


CI 


H 


amino acid 


amino acid 


OH 


CI 


NH 2 


amino acid 


amino acid 


OH 


CI 


NH-cyclopropyl 


ammo acid 


amino acid 


OH 


CI 


NH-methyl 


amino acid 


amino acid 


OH 


CI 


NH-ethyl 


amino acid 


amino acid 


OH 


CI 


NH-acetyl 1 


amino acid 


amino acid 


OH 


CI 


OH 


amino acid 


amino acid 


OH 


CI 


OMe 


amino acid 


amino acid 


OH 


CI 


OEt 


amino acid 


amino acid 


OH 


CI 


O-cyclopropyl 


amino acid 


amino acid 


ATT 

OH 


CI 


O-acetyl 


amino acid 


amino acid 


OH 


CI 


SH 1 


ominn aPifl 


alllillU aUlU 




c\ 


oMC 


amino acid 


amino acid 


OH 


CI 


SEt 


amino acid 


amino acid 


OH 


CI 


S-cyclopropyl 


amino acid 


amino acid 


OH 


CI 


F 


amino acid 


amino acid 


OH 


CI 


CI 


amino acid 


amino acid 


OH 


CI 


Br 


amino acid 


amino acid 


OH 


CI 


I 



208 



R 


R 


X 1 


m 

X 2 


Y 


amino acid 


H 


OH 


CI 


H 


amino acid 


H 


OH 


CI 


NH 2 


amino acid 


H 


OH 


CI 


NH-cyclopropyl 


amino acid 


H 


OH 


CI 


NH-methyl 


amino acid 


H 


OH 


CI 


NH-ethyl 


amino acid 


H 


OH 


CI 


NH-acetyl 


amino acid 


H 


OH 


ci 


OH 


amino acid 


H 


OH 


CI 


OMe 


amino acid 


H 


OH 


CI 


OEt 


amino acid 


H 


OH 


CI 


O-cyclopropyl 


amino acid 


H 


OH 


CI 


O-acetyl 


amino acid 


H 


OH 


CI 


SH 


amino acid 


H 


OH 


CI 


SMe 


amino acid 


H 


OH 


CI 


SEt 


amino acid 


H 


OH 


CI 


S-cyclopropyl 


amino acid 


H 


OH 


CI 


F 


amino acid 


H 


OH 


CI 


CI 


amino acid 


H 


OH 


CI 


Br 


amino acid 


H 


OH 


CI 


I 


amino acid 


acyl 


OH 


CI 


H 


amino acid 


acyl 


OH 


CI 


NH 2 


amino acid 


acyl 


OH 


CI 


NH-cyclopropyl 


amino acid 


acyl 


OH 


CI 


NH-methyl 


amino acid 


acyl 


OH 


CI 


NH-ethyl 


amino acid 


acyl 


OH 


CI 


NH-acetyl 


amino acid 


acyl 


OH 


CI 


OH 


amino acid 


acyl 


OH 


CI 


OMe 


amino acid 


acyl 


OH 


CI 


OEt 


amino acid 


acyl 


OH 


CI 


O-cyclopropyl 


amino acid 


acyl 


OH 


CI 


O-acetyl 


amino acid 


acyl 


OH 


CI 


SH 


amino acid 


acyl 


OH 


CI 


SMe 


amino acid 


acyl 


OH 


CI 


SEt 


amino acid 


acyl 


OH 


CI 


S-cyclopropyl 


amino acid 


acyl 


OH 


CI 


F 


amino acid 


acyl 


OH 


CI 


CI 


amino acid 


acyl 


OH 


CI 


Br 


amino acid 


acyl 


OH 


CI 


I 


acyl 


H 


CH 3 


F 


H 


acyl 


H 


CH 3 


F 


NH 2 


acyl 


■ T T 

rl 


CH3 


F 


XTT T . 1 1 

NH-cyclopropyl 


acyl 


H 


CH 3 


F 


NH-methyl 


acyl 


H 


CH 3 


F 


NH-ethyl 


acyl 


H 


CH 3 


F 


NH-acetyl 


acyl 


H 


CH 3 


F 


OH 


acyl 


H 


CH 3 


F 


OMe 


acyl 


H 


CH 3 


F 


OEt 



209 



— 5 

R 


1 — >< 1 

R 


i — i 1 

X 1 


X 2 


Y 


acyl 


H 


CH 3 


F 


O-cyclopropy] 


acyl 


H 


CH 3 


F 


O-acetyl 


acyl 


H 


CH 3 


F 


SH 


acyl 


H 


CH 3 


F 


SMe 


acyl 


H 


CH 3 


F 


SEt 


acyl 


H 


CH 3 


F 


S-cyclopropyl 


acyl 


H 


CH 3 


F 


F 


acyl 


H 


CH 3 


F 


CI 


acyl 


H 


CH 3 


F 


Br 


acyl 


H 


CH 3 


F 


I 


acyl 


acyl 


CH 3 


F 


H 


acyl 


acyl 


CH 3 


F 


NH 2 


acyl 


acyl 


CH 3 


F 


NH-cyclopropyl 


acyl 


acyl 


CH 3 


F 


NH-methyl 


acyl 


acyl 


CH 3 


F 


NH-ethyl 


acyl 


acyl 


CH 3 


F 


NH-acetyl 


acyl 


acyl 


CH 3 


F 


OH 


acyl 


acyl 


CH 3 


F 


OMe 


acyl 


acyl 


CH 3 


F 


OEt 


acyl 


acyl 


CH 3 


F 


O-cyclopropyl 


acyl 


acyl 


CH 3 


F 


O-acetyl 


acyl 


acyl 


CH 3 


F 


SH 


acyl 


acyl 


CH 3 


F 


SMe 


acyl 


acyl 


CH 3 


F 


SEt 


acyl 


acyl 


CH 3 


F 


S-cyclopropyl 


acyl 


acyl 


GH 3 


F 


F 


acyl 


acyl 


CH 3 


F 


CI 


acyl 


acyl 


CH 3 


F 


Br 


acyl 


acyl 


CH 3 


F 


I 


acyl 


amino acid 


CH 3 


F 


H 


acyl 


amino acid 


CH 3 


F 


NH 2 


acyl 


amino acid 


CH 3 


F 


NH-cyclopropyl 


acyl 


amino acid 


CH 3 


F 


NH-methyl 


acyl 


amino acid 


CH 3 


F 


NH-ethyl 


acyl 


amino acid 


CH 3 


F 


NH-acetyl 


acyl 


amino acid 


CH 3 


F 


OH 


acyl 


amino acid 


CH 3 


F 


OMe 


acyl 


amino acid 


CH 3 


F 


OEt 


acyl 


amino acid 


CH 3 


F 


O-cyclopropyl 


acyl 


amino acid 


CH 3 


F 


O-acetyl 


acyl 


amino acid 


CH 3 


F 


SH 


acyl 


amino acid 


CH 3 


F 


SMe 


acyl 


amino acid 


CH 3 


F 


SEt 


acyl 


amino acid 


CH 3 


F 


S-cyclopropyl 


acyl 


amino acid 


CH 3 


F 


F 


acyl 


amino acid 


CH 3 


F 


CI 


acyl 


amino acid 


CH 3 


F 


Br 



R 2 


r~m : : : 1 

R 


— i — ~ — i 
X 1 


X 2 


Y 


acyl 


amino acid 


CH 3 


F 


I 


H 


acyl 


CH 3 


F 


H 


H 


acyl 


CH 3 


F 


NH 2 


H 


acyl 


CH 3 


F 


NH-cyclopropyl 


H 


acyl 


CH 3 


F 


NH-methyl 


H 


acyl 


CH 3 


F 


NH-ethyl 


H 


acyl 


CH 3 


F 


NH-acetyl 


H 


acyl 


CH 3 


F 


OH 


H 


acyl 


CH 3 


F 


OMe 


H 


acyl 


CH 3 


F 


OEt 


H 


acyl 


CH 3 


F 


O-cyclopropyl 


H 


acyl 


CH 3 


F 


O-acetyl 


H 


acyl 


CH 3 


F 


SH 


H 


acyl 


CH 3 


F 


SMe 


H 


acyl 


CH 3 


F 


SEt 


H 


acyl 


CH 3 


F 


S-cyclopropyl 


H 


acyl 


CH 3 


F 


F 


H 


acyl 


CH 3 


F 


CI 


H 


acyl 


CH 3 


F 


Br 


H 


acyl 


CH 3 


F 


I 


H 


amino acid 


CH 3 


F 


H 


H 


amino acid 


CH 3 


F 


NH 2 


H 


amino acid 


CH 3 


F 


NH-cyclopropyl 


H 


amino acid 


CH 3 


F 


NH-methyl 


H 


amino acid 


CH 3 


F 


NH-ethyl 


H 


amino acid 


CH 3 


F 


NH-acetyl 


H 


amino acid 


CH 3 


F 


OH 


H 


amino acid 


CH 3 


F 


OMe 


H 


amino acid 


CH 3 


F 


OEt 


H 


amino acid 


CH 3 


F 


O-cyclopropyl 


H 


amino acid 


CH 3 


F 


O-acetyl 


H 


amino acid 


CH 3 


F 


SH 


H 


amino acid 


CH 3 


F 


SMe 


H 


amino acid 


CH 3 


F 


SEt 


H 


amino acid 


CH 3 


F 


S-cyclopropyl 


H 


amino acid 


CH 3 


F 


F 


H 


amino acid 


CH 3 


F 


CI 


H 


amino acid 


CH 3 


F 


Br 


H 


amino acid 


CH 3 


F 


I 


amino acid 


amino acid 


CH 3 


F 


H 


amino acid 


amino acid 


CH 3 


F 


NH 2 


amino acid 


amino acid 


CH 3 


F 


NH-cyclopropyl 


amino acid 


amino acid 


CH 3 


F 


NH-methyl 


amino acid 


amino acid 


CH 3 


F 


NH-ethyl 


amino acid 


amino acid 


CH 3 


F 


NH-acetyl 


amino acid 


amino acid 


CH 3 


F 


OH 


amino acid 


amino acid 


CH 3 


F 


OMe 



211 



R 2 


R 3 


X 1 


X 2 


Y 


amino acid 


amino acid 


CH 3 


F 


OEt 


amino acid 


amino acid 


CH 3 


F 


O-cyclopropyl 


amino acid 


amino acid 


CH 3 


F 


O-acetyl 


amino acid 


amino acid 


CH 3 


F 


SH 


amino acid 


amino acid 


CH 3 


F 


SMe 


amino acid 


amino acid 


CH 3 


F 


SEt 


amino acid 


amino acid 


CH 3 


F 


S-cyclopropyl 


amino acid 


amino acid 


CH 3 


F 


F 


amino acid 


amino acid 


CH 3 


F 


CI 


amino acid 


amino acid 


CH 3 


F 


Br 


amino acid 


amino acid 


CH 3 


F 


I 


amino acid 


H 


CH 3 


F 


H 


amino acid 


H 


CH 3 


F _j 


NH 2 


amino acid 


H 


CH 3 


F 


NH-cyclopropyl 


amino acid 


H 


CH 3 


F 


NH-methyl 


amino acid 


H 


CH 3 


F 


NH-ethyl 


amino acid 


H 


CH 3 


F 


NH-acetyl 


amino acid 


H 


CH 3 


F 


OH 


amino acid 


H 


CH 3 


F 


OMe 


amino acid 


H 


CH 3 


F 


OEt 


amino acid 


H 


CH 3 


F 


O-cyclopropyl 


amino acid 


H 


CH 3 


F 


O-acetyl 


amino acid 


H 


CH 3 


F 


SH 


amino acid 


H 


CH 3 


F 


SMe 


amino acid 


H 


CH 3 


F 


SEt 


amino acid 


H 


CH 3 


F 


S-cyclopropyl 


amino acid 


H 


CH 3 


F 


F 


amino acid 


H 


CH 3 


F 


CI 


amino acid 


H 


CH 3 


F 


Br 


amino acid 


H 


CH 3 


F 


I 


amino acid 


acyl 


CH 3 


F 


H 


amino acid 


acyl 


CH 3 


F 


NH 2 


amino acid 


acyl 


CH 3 


F 


NH-cyclopropyl 


amino acid 


acyl 


CH 3 


F 


NH-methyl 


amino acid 


acyl 


CH 3 


F 


NH-ethyl 


amino acid 


acyl 


CH 3 


F 


NH-acetyl 


amino acid 


acyl 


CH 3 


F 


OH 


amino acid 


acyl 


CH 3 


F 


OMe 


amino acid 


acyl 


CH 3 


F 


OEt 


amino acid 


acyl 


CH 3 


F 


O-cyclopropyl 


amino acid 


acyl 


CH 3 


F 


O-acetyl 


amino acid 


acyl 


CH 3 


F 


SH 


amino acid 


acyl 


CH 3 


F 


SMe 


amino acid 


acyl 


CH 3 


F 


SEt 


amino acid 


acyl 


CH 3 


F 


S-cyclopropyl 


amino acid 


acyl 


CH 3 


F 


F 


amino acid 


acyl 


CH 3 


F 


CI 



212 



R 2 


R J 


X 1 


X 2 


Y 


amino acid 


acyl 


CH 3 


F 


Br 


amino acid 


acyl 


CH 3 


F 


I 


acyl 


H 


CF 3 


F 


H 


acyl 


H 


CF 3 


F 


NH 2 


acyl 


H 


CF 3 


F 


NH-cycIopropyl 


acyl 


H 


CF 3 


F 


NH-methyl 


acyl 


H 


CF 3 


F 


NH-ethyl 


acyl 


H 


CF 3 


F 


NH-acetyl 


acyl 


H 


CF 3 


F 


OH 


acyl 


H 


CF 3 


F 


OMe 


acyl 


H 


CF 3 


F 


OEt 


acyl 


H 


CF 3 


F 


O-cyclopropyl 


acyl 


H 


CF 3 


F 


O-acetyl 


acyl 


H 


CF 3 


F 


SH 


acyl 


H 


CF 3 


F 


SMe 


acyl 


H 


CF 3 


F 


SEt 


acyl 


H 


CF 3 


F 


S-cyclopropyl 


acyl 


H 


CF 3 


F 


F 


acyl 


H 


CF 3 


F 


CI 


acyl 


H 


CF 3 


F 


Br 


acyl 


H 


CF 3 


F 


I 


acyl 


acyl 


CF 3 


F 


H 


acyl 


acyl 


CF 3 


F 


NH 2 


acyl 


acyl 


CF 3 


F 


NH-cyclopropyl 


acyl 


acyl 


CF 3 


F 


NH-methyl 


acyl 


acyl 


CF 3 


F 


NH-ethyl 


acyl 


acyl 


CF 3 


F 


NH-acetyl 


acyl 


acyl 


CF 3 


F 


OH 


acyl 


acyl 


CF 3 


F 


OMe 


acyl 


acyl 


CF 3 


F 


OEt 


acyl 


acyl 


CF 3 


F 


O-cyclopropyl 


acyl 


acyl 


CF 3 


F 


O-acetyl 


acyl 


acyl 


CF 3 


F 


SH 


acyl 


acyl 


CF 3 


F 


SMe 


acyl 


acyl 


CF 3 


F 


SEt 


acyl 


acyl 


CF 3 


F 


S-cyclopropyl 


acyl 


acyl 


CF 3 


F 


F 


acyl 


acyl 


CF 3 


F 


CI 


acyl 


acyl 


CF 3 


F 


Br 


acyl j 


acyl 


CF 3 


F 


I 


acyl 


amino acid 


CF 3 


F 


H i 


acyl 


amino acid 


CF 3 


F 


NH 2 


acyl 


amino acid 


CF 3 


F 


NH-cyclopropyl 


acyl 


amino acid 


CF 3 


F ' j 


NH-methyl 


acyl 


amino acid 


CF 3 


F 


NH-ethyl 


acyl 


amino acid 


CF 3 


F 


NH-acetyl 


acyl 


amino acid 


CF 3 


F 


OH 



213 



R 


R J 


X 1 


X 2 


Y 


acyl 


amino acid 


CF 3 


F 


OMe 


acyl 


amino acid 


CF 3 


F 


OEt 


acyl 


amino acid 


CF 3 


F 


O-cyclopropyl 


acyl 


amino acid 


CF 3 


F 


O-acetyl 


acyl 


amino acid 


CF 3 


F 


SH 


acyl 


amino acid 


CF 3 


F 


SMe 


acyl 


amino acid 


CF 3 


F 


SEt 


acyl 


amino acid 


CF 3 


F 


S-cyclopropyl 


acyl 


amino acid 


CF 3 


F 


F 


acyl 


amino acid 


CF 3 


F 


CI 


acyl 


amino acid 


CF 3 


F 


Br 


acyl 


amino acid 


CF 3 


F 


I 


H 


acyl 


CF 3 


F 


H 


H 


acyl 


CF 3 


F 


NH 2 


H 


acyl 


CF 3 


F 


NH-cyclopropyl 


H 


acyl 


CF 3 


F 


NH-methyl 


H 


acyl 


CF 3 


F 


NH-ethyl 


H 


acyl 


CF 3 


F 


NH-acetyl 


H 


acyl 


CF 3 


F 


OH 


H 


acyl 


CF 3 


F 


OMe 


H 


acyl 


CF 3 


F 


OEt 


H 


acyl 


CF 3 


F 


O-cyclopropyl 


H 


acyl 


CF 3 


F 


O-acetyl 


H 


acyl 


CF 3 


F 


SH 


H 


acyl 


CF 3 


F 


SMe 


H 


acyl 


CF 3 


F 


SEt 


H 


acyl 


CF 3 


F 


S-cyclopropyl 


H 


acyl 


CF 3 


F 


F 


H 


acyl 


CF 3 


F 


CI 


H 


acyl 


CF 3 


F 


Br 


H 


acyl 


CF 3 


F 


I 


T T 

H 


amino acid 


CF 3 


F 


H 


XT 

H 


amino acid 


CF 3 


F 


NH 2 


TT 

H 


amino acid 


CF 3 


F 


NH-cyclopropyl 


TT 
H 


amino acid 


CF 3 


F 


NH-methyl 


TT 

H 


amino acid 


CF 3 


F 


NH-ethyl 


TT 

ri 


amino acid 


CF 3 


F 


NH-acetyl 


TT 

ri 


amino acid 


CF 3 


F 


OH 


TT 

H 


amino acid 


CF 3 


F 


OMe 


TT 

ri 


amino acid 


CF 3 


T? 

F 


OEt 


n 


amino acic 


L.r 3 


r 


O-cyclopropyl 


H 


amino acid 


CF 3 


F 


O-acetyl 


H 


amino acid 


CF 3 


F 


SH 


H 


amino acid 


CF 3 


F 


SMe 


H 


amino acid 


CF 3 


F 


SEt 


H 


amino acid 


CF 3 


F 


S-cyclopropyl 


H 


amino acid 


CF 3 


F 


F 



R z 


R 3 


X 1 


X 2 


Y 


H 


amino acid 


CF 3 


F 


CI 


H 


amino acid 


CF 3 


F 


Br 


H 


amino acid 


CF 3 


F 


I 


amino acid 


amino acid 


CF 3 


F 


H 


amino acid 


amino acid 


CF 3 


F 


NH 2 


amino acid 


amino acid 


CF 3 


F 


NH-cyclopropyl 


amino acid 


amino acid 


CF 3 


F 


NH-methyl 


amino acid 


amino acid 


CF 3 


F 


NH-ethyl 


amino acid 


amino acid 


CF 3 


F 


NH-acetyl 


amino acid 


amino acid 


CF 3 


F 


OH 


amino acid 


amino acid 


CF 3 


F 


OMe 


amino acid 


amino acid 


CF 3 


F 


OEt 


amino acid 


amino acid 


CF 3 


F 


O-cyclopropyl 


amino acid 


amino acid 


CF 3 


F 


O-acetyl 


amino acid 


amino acid 


CF 3 


F 


SH 


amino acid 


amino acid 


CF 3 


F 


SMe 


amino acid 


amino acid 


CF 3 


F 


SEt 


amino acid 


amino acid 


CF 3 


F 


S-cyclopropyl 


amino acid 


amino acid 


CF 3 


F 


F 


amino acid 


amino acid 


CF 3 


F 


CI 


amino acid 


amino acid 


CF 3 


F 


Br j 


amino acid 


amino acid 


CF 3 


F 


I 


amino acid 


H 


CF 3 


F 


H 


amino acid 


H 


CF 3 


F 


NH 2 


amino acid 


H 


CF 3 


F 


NH-cyclopropyl 


amino acid 


H 


CF 3 


F 


NH-methyl 


amino acid 


H 


CF 3 


F 


NH-ethyl 


amino acid 


H 


CF 3 


F 


NH-acetyl 


amino acid 


H 


CF 3 


F 


OH 


amino acid 


H 


CF 3 


F 


OMe 


amino acid 


H 


CF 3 


F 


OEt 


amino acid 


H 


CF 3 


F 


O-cyclopropyl 


amino acid 


H 


CF 3 


F 


O-acetyl 


amino acid 


H 


CF 3 


F 


SH 


amino acid 


H 


CF 3 


F 


SMe 


amino acid 


H 


CF 3 


F 


SEt 


amino acid 


H 


CF 3 


F 


S-cyclopropyl 


amino acid 


H 


CF 3 


F 


F 


amino acid 


H 


CF 3 


F 


CI 


amino acid 


H 


CF 3 


F 


Br 


amino acid 


H 


CF 3 


F 


I 


amino acid 


acyl 


CF 3 


F 


H 


amino acid 


acyl 


CF 3 


F 


NH 2 


amino acid 


acyl 


CF 3 


F 


NH-cyclopropyl 


amino acid 


acyl 


CF 3 


F 


NH-methyl 


amino acid 


acyl 


CF 3 


F 


NH-ethyl 


amino acid 


acyl 


CF 3 


F 


NH-acetyl 



215 



" «1 -1 

R 


R 3 


i — i 1 

X 1 


X 2 


Y 


amino acid 


acyl 


CF 3 


F 


OH 


amino acid 


acyl 


CF 3 


F 


OMe 


amino acid 


acyl 


CF 3 


F 


OEt 


amino acid 


acyl 


CF 3 


F 


O-cyclopropyl 


amino acid 


acyl 


CF 3 


F 


O-acetyl 


amino acid 


acyl 


CF 3 


F 


SH 


amino acid 


acyl 


CF 3 


F 


SMe 


amino acid 


acyl 


CF 3 


F 


SEt 


amino acid 


acyl 


CF 3 


F 


S-cyclopropyl 


amino acid 


acyl 


CF 3 


F 


F 


amino acid 


acyl 


CF 3 


F 


CI 


amino acid 


acyl 


CF 3 


F 


Br 


amino acid 


acyl 


CF 3 


F 


I 


acyl 


H 


Br 


F 


H 


acyl 


H 


Br 


F 


NH 2 


acyl 


H 


Br 


F 


NH-cyclopropyl 


acyl 


H 


Br 


F 


NH-methyl 


acyl 


H 


Br 


F 


NH-ethyl 


acyl 


H 


Br 


F 


NH-acetyl 


acyl 


H 


Br 


F 


OH 


acyl 


H 


Br 


F 


OMe 


acyl 


H 


Br 


F 


OEt 


acyl 


H 


Br 


F 


O-cyclopropy] 


acyl 


H 


Br 


F 


O-acetyl 


acyl 


H 


Br 


F 


SH 


acyl 


H 


Br 


F 


SMe 


acyl 


H 


Br 


F 


SEt 


acyl 


H 


Br 


F 


S-cyclopropyl 


acyl 


H 


Br 


F 


F 


acyl 


H 


Br 


F 


CI 


acyl 


H 


Br 


F 


Br 


acyl 


H 


Br 


F 


I 


acyl 


acyl 


Br 


F 


H 


acyl 


acyl 


Br 


F 


NH 2 


acyl 


acyl 


Br 


F 


NH-cyclopropyl 


acyl 


acyl 


Br 


F 


NH-methyl 


acyl 


acyl 


Br 


F 


NH-ethyl 


acyl 


acyl 


Br 


F 


NH-acetyl 


acyl 


acyl 


Br 


F 


OH 


acyl 


acyl 


Br 


F 


OMe 


acyl 


acyl 


Br 


F 


OEt 


acyl 


acyl 


Br 


F 


O-cyclopropyl 


acyl 


acyl 


Br 


F 


O-acetyl 


acyl 


acyl 


Br 


F 


SH 


acyl 


acyl 


Br 


F 


SMe 


acyl 


acyl 


Br 


F 


SEt 


acyl 


acyl 


Br 


F 


S-cyclopropyl 



216 





R 


X 1 


X 2 


Y 


acyl 


acyl 


Br 


F 


F 


acyl 1 


acyl 


Br 


F 


CI 


acyl 


acyl 


Br 


F 


Br 


acyl 


acyl 


Br 


F 


I 


acyl 


amino acid 


Br 


F 


H 


acyl 


amino acid 


Br 


F 


NH 2 


acyl 


amino acid 


Br 


F 


NH-cyclopropyl 


acyl 


amino acid 


Br 


F 


NH-methyl 


acyl 


amino acid 


Br 


F 


NH-ethyl 


acyl 


amino acid 


Br 


F 


NH-acetyl 


acyl 


amino acid 


Br 


F 


OH 


acyl 


amino acid 


Br 


F 


OMe 


acyl 


amino acid 


Br 


F 


OEt 


acyl 


amino acid 


Br 


F 


O-cyclopropyl 


acyl 


amino acid 


Br 


F 


O-acetyl 


acyl 


amino acid 


Br 


F 


SH 


acyl 


amino acid 


Br 


F 


SMe 


acyl 


amino acid 


Br 


F 


SEt 


acyl 


amino acid 


Br 


F 


S-cyclopropyl 


acyl 


amino acid 


Br 


F 


F 


acyl 


amino acid 


Br 


F 


CI 


acyl 


amino acid 


Br 


F 


Br 


acyl 


amino acid 


Br 


F 


I 


H 


acyl 


Br 


F 


H 


H 


acyl 


Br 


F 


NH 2 


H 


acyl 


Br 


F 


NH-cyclopropyl 


H 


acyl 


Br 


F 


NH-methyl 


H 


acyl 


Br 


F 


NH-ethyl 


H 


acyl 


Br 


F 


NH-acetyl 


H 


acyl 


Br 


F 


OH 


H 


acyl 


Br 


F 


OMe 


H 


acyl 


Br 


F 


OEt 


T T 

H 


acyl 


Br 


F 


O-cyclopropyl 


T T 

H 


acyl 


Br 


F 


O-acetyl 


TT 

ti 


acyl 


Br 


F 


SH 


TT 

H 


acyl 


Br 


F 


SMe 


TT 

ti 


acyl 


Br 


F 


SEt 


TT 
ti 


acyl 


Br 


F 


S-cyclopropyl 


TT 

ti 


acyl 


Br 


F 


F 


TJ 

rl 


acyl 


Br 


F 


CI 


n 


acyl 


r$r 


r 


or 


H 


acyl 


Br 


F 


I 


H 


amino acid 


Br 


F 


H 


H 


amino acid 


Br 


F 


NH 2 


H 


amino acid 


Br 


F 


NH-cyclopropyl 


H 


amino acid 


Br 


F 


NH-methyl 


H 


amino acid 


Br 


F 


NH-ethyl 



217 



R 


R 


X 


X 


Y 


TT 

H 


amino acid 


Br 


F 


NH-acetyl 


TT 
H 


amino acid 


Br 


F 


OH 


TT 


amino acid 


Br 


T? 

F 


OMe 


TT 
H 


amino acid 


Br 


F 


OEt 


TT 

ri 


amino acid 


Br 


F 


O-cyclopropyl 


TT 

H 


amino acid 


Br 


F 


O-acetyl 


T T 

H 


amino acid 


Br 


F 


SH 


TT 

H 


amino acid 


Br 


F 


SMe 


TT 


amino acid 


Br 


F 


SEt 


T T 

H 


ammo acid 


Br 


F 


S-cyclopropyl 


T T 

H 


ammo acid 


Br 


F 


F 


TT 

H 


ammo acid 


Br 


F 


CI 


T T 

H 


amino acid 


Br / 


F 


Br 


TT 

H 


amino acid 


Br 


F 


I 


amino acid 


amino acid 


Br 


F 


H 


amino acid 


amino acid 


Br 


F 


NH 2 


amino acid 


ammo acid 


Br 


F 


NH-cyclopropyl 


amino acid 


amino acid 


Br 


F 


NH-methyl 


amino acid 


amino acid 


Br 


F 


NH-ethyl j 


amino acid 


amino acid 


Br 


F 


NH-acetyl 


amino acid 


amino acid 


Br 


F 


OH 


amino acid 


amino acid 


Br 


F 


OMe 


amino acid 


amino acid 


Br 


F 


OEt 


amino acid 


amino acid 


Br 


F 


O-cyclopropyl 


amino acid 


amino acid 


Br 


F 


O-acetyl 


amino acid 


amino acid 


Br 


F 


SH 


ammo acid 


amino acid 


Br 


F 


SMe 


amino acid 


amino acid 


Br 


F 


SEt 


amino acid 


amino acid 


Br 


F 


S-cyclopropyl 


amino acid 


amino acid 


Br 


F 


F 


amino acid 


amino acid 


Br 


F 


CI 


amino acid 


amino acid 


Br 


F 


Br 


amino acid 


amino acid 


Br 


F 


T 
I 


amino acid 


TT 


Br 


r 


TT 

H 


amino acid 


TT 

rl 


Br 


r? 
r 


xnu 


amino acid 


TT 

JHL 


Br 


T? 

r 


NH-cyclopropyl 


ammo aciu 


TT 

rl 


Br 


r 


rNrl-metnyl 


amino acid 


TT 

rl 


Br 


T? 

r 


Mrl-etnyl 


amino acio 


TT 

rl 


Br 


t; 

r 


JNri-acetyl 


ammo acio. 


TT 

rl 


Br 


T? 

r 


vJrl 


dllilllU dllU 


XT 

n 


or 


X? 

r 




amino acid 


H 


Br 


F 


OEt 


amino acid 


H 


Br 


F 


O-cyclopropyl 


amino acid 


H 


Br 


F 


O-acetyl 


amino acid 


H 


Br 


F 


SH 


amino acid 


H 


Br 


F 


SMe 


amino acid 


H 


Br 


F 


SEt 



V 

218 



R 


ZJ1 " 

R 


X 1 


X 2 


Y 


amino acid 


H J 


Br 


F 


S-cyclopropyl 


amino acid 


H 


Br 


F 


F 


amino acid 


H 


Br 


F 


CI 


amino acid 


H 


Br 


F 


Br 


amino acid 


H 


Br 


F 


I 


amino acid 


acyl 


Br 


F 


H 


amino acid 


acyl 


Br 


F 


NH 2 


amino acid 


acyl 


Br 


F 


NH-cyclopropyl 


amino acid 


acyl 


Br 


F 


NH-methyl 


amino acid 


acyl 


Br 


F 


NH-ethyl 


amino acid 


acyl 


Br 


F 


NH-acetyl 


amino acid 


acyl 


Br 


F 


OH 


amino acid 


acyl 


Br 


F 


OMe 


amino acid 


acyl 


Br 


F 


OEt 


amino acid 


acyl 


Br 


F 


O-cyclopropyl 


amino acid 


acyl 


Br 


F 


O-acetyl 


amino acid 


acyl 


Br 


F 


SH 


amino acid 


acyl 


Br 


F 


SMe 


amino acid 


acyl 


Br 


F 


SEt 


amino acid 


acyl 


Br 


F 


S-cyclopropyl 


amino acid 


acyl 


Br 


F 


F 


amino acid 


acyl 


Br 


F 


CI 


amino acid 


acyl 


Br 


F 


Br 


amino acid 


acyl 


Br 


F 


I 


acyl 


H 


CI 


F 


H 


acyl 


H 


CI 


F 


NH 2 


acyl 


H 


CI 


F 


NH-cyclopropyl 


acyl 


H 


CI 


F 


NH-methyl 


acyl 


H 


CI 


F 


NH-ethyl 


acyl 


H 


CI 


F 


NH-acetyl 


acyl 


H 


CI 


F 


OH 


acyl 


H 


CI 


F 


OMe 


acyl 


H 


CI 


F 


OEt 


acyl 


H 


CI 


F 


O-cyclopropyl 


acyl 


H 


CI 


F 


O-acetyl 


acyl 


H 


CI 


F 


SH 


acyl 


H 


CI 


F 


SMe 


acyl 


H 


CI 


F 


SEt 


acyl 


H 


CI 


F 


S-cyclopropyl 


acyl 


H 


CI 


F 


F 


acyl 


T T 


CI 


F 


CI 


acyl 


H 


CI 


F 


Br 


acyl 


H 


CI 


F 


I 


acyl 


acyl 


CI 


F 


H 


acyl 


acyl 


CI 


F 


NH 2 


acyl 


acyl 


CI 


F 


NH-cyclopropyl 


acyl 


acyl 


CI 


F 


NH-methyl 



219 



R 


R 


X 1 




Y 


acyl 


acyl 


CI 


F 


NH-ethyl 


acyl 


acyl 


CI 


F 


NH-acetyl 


acyl 


acyl 


CI 


F 


OH 


acyl 


acyl 


CI 


F 


OMe 


acyl 


acyl 


CI 


F 


OEt 


acyl 


acyl 


CI 


F 


O-cyclopropyl 


acyl 


acyl 


CI 


F 


O-acetyl 


acyl 


acyl 


CI 


F 


SH 


acyl 


acyl 


CI 


F 


SMe 


acyl 


acyl 


CI 


F 


SEt 


acyl 


acyl 


CI 


F 


S-cyclopropyl 


acyl 


acyl 


CI 


F 


F 


acyl 


acyl 


CI 


F 


CI 


acyl 


acyl 


CI 


F 


Br 


acyl 


acyl 


CI 


F 


I 


acyl 


amino acid 


CI 


F 


H 


acyl 


amino acid 


CI 


F 


NH 2 


acyl 


amino acid 


CI 


F 


NH-cyclopropyl 


acyl 


amino acid 


CI 


F 


NH-methyl 


acyl 


amino acid 


CI 


F 


NH-ethyl 


acyl 


amino acid 


CI 


F 


NH-acetyl 


acyl 


amino acid 


CI 


F 


OH 


acyl 


amino acid 


CI 


F 


OMe 


acyl 


amino acid 


CI 


F 


OEt 


acyl 


amino acid 


CI 


F 


O-cyclopropyl 


acyl 


amino acid 


CI 


F 


O-acetyl 


acyl 


amino acid 


CI 


F 


SH 


acyl 


amino acid 


CI 


F 


SMe 


acyl 


amino acid 


CI 


F 


SEt 


acyl 


amino acid 


CI 


F 


S-cyclopropyl 


acyl 


amino acid 


CI 


F 


F 


acyl 


amino acid 


CI 


F 


CI 


acyl 


amino acid 


CI 


F 


Br 


acyl 


amino acid 


CI 


F 


I 


TT 

rl 


acyl 


CI 


F 


H 


TT 

Jbi 


acyl 


CI 


F 


NH 2 


TT 

ji 


acyl 


CI 


F 


NH-cyclopropyl 


TT 

ri 


acyl 


CI 


F 


NH-methyl 


TT 

rl 


acyl 


CI 


F 


NH-ethyl 


TT 

rl 


acyl 


CI 


F 


NH-acetyl 


H 






p 
r 




H 


acyl 


CI 


F 


OMe 


H 


acyl 


CI 


F 


OEt 


H 


acyl 


CI 


F 


O-cyclopropyl 


H 


acyl 


CI 


F 


O-acetyl 


H 


acyl 


CI 


F 


SH 


H 


acyl 


CI 


F 


SMe 



220 



x^2 

R £ 


R J 


X 1 


X 2 


Y 


H 


acyl 


CI 


F 


SEt 


H 


acyl 


CI 


F 


S-cyclopropyl 


H 


acyl 


CI 


F 


F 


H 


acyl 


CI 


F 


CI 


H 


acyl 


CI 


F 


Br 


H 


acyl 


CI 


F 


I 


H 


amino acid 


CI 


F 


H 


H 


amino acid 


CI 


F 


NH 2 


H 


amino acid 


CI 


F 


NH-cyclopropyl 


H 


amino acid 


CI 


F 


NH-methyl 


H 


amino acid 


CI 


F 


NH-ethyl 


H 


amino acid 


CI 


F 


NH-acetyl 


H 


amino acid 


CI 


F 


OH 


H 


amino acid 


CI 


F 


OMe 


H 


amino acid 


CI 


F 


OEt 


H 


amino acid 


CI 


F 


O-cyclopropyl 


H 


amino acid 


CI 


F 


O-acetyl 


H 


amino acid 


CI 


F 


SH 


H 


amino acid 


CI 


F 


SMe 


H 


amino acid 


CI 


F 


SEt 


H 


amino acid 


CI 


F 


S-cyclopropyl 


H 


amino acid 


CI 


F 


F 


H 


amino acid 


CI 


F 


CI 


H 


amino acid 


CI 


F 


Br 


H 


amino acid 


CI 


F 


I 


amino acid 


amino acid 


CI 


F 


H 


amino acid 


amino acid 


CI 


F 


NH 2 


amino acid 


amino acid 


CI 


F 


NH-cyclopropyl 


amino acid 


amino acid 


CI 


F 


NH-methyl 


amino acid 


amino acid 


CI 


F 


NH-ethyl 


amino acid 


amino acid 


CI 


F 


NH-acetyl 


amino acid 


amino acid 


CI 


F 


OH 


amino acid 


amino acid 


CI 


F 


OMe 


amino acid 


amino acid 


CI 


F 


OEt 


amino acid 


amino acid 


CI 


F 


O-cyclopropyl 


amino acid 


amino acid 


CI 


F 


O-acetyl 


amino acid 


amino acid 


CI 


F 


pTT 

SH 


amino acid 


amino acid 


/-II 

CI 


F 


SMe 


amino acid 


amino acid 


CI 


TP 

F 


SEt 


amino acid 


amino acid 


CI 


F 


O 1 1 

S-cyclopropyl 


amino acia 


amino acia 


C1 


r 


r 


amino acid 


amino acid 


CI 


F 


Cl 


amino acid 


amino acid 


CI 


F 


Br 


amino acid 


amino acid 


CI 


F 


I 


amino acid 


H 


CI 


F 


H 


amino acid 


H 


CI 


F 


NH 2 


amino acid 


H 


CI 


F 


NH-cyclopropyl 



221 



R 


R 


„i 

X 


X 


Y 


amino acid 


T T 

H 


CI 


F 


NH-methyl 


amino acid 


H 


CI 


F 


NH-ethyl 


amino acid 


TT 

H 


CI 


F 


NH-acetyl 


amino acid 


H 


CI 


F 


OH 


amino acid 


H 


CI 


F 


OMe 


amino acid 


TT 

H 


CI 


F 


OEt 


amino acid 


H 


CI 


F 


O-cyclopropyl 


amino acid 


H 


CI 


F 


O-acetyl 


amino acid 


H 


CI 


F 


SH 


amino acid 


H 


CI 


F 


SMe 


amino acid 


H 


CI 


F 


SEt 


amino acid 


H 


CI 


F 


S-cyclopropyl 


amino acid 


H 


CI 


F 


F 


amino acid 


H 


CI 


F 


CI 


amino acid 


H 


CI 


F 


Br 


amino acid 


H 


[CI 


F 


I 


amino acid 


acyl 


CI 


F 


H 


amino acid 


acyl 


CI 


F 


NH 2 


amino acid 


acyl 


CI I 


F 


NH-cyclopropyl 


amino acid 


acyl 


CI 


F 


NH-methyl | 


amino acid 


acyl 


CI 


F 


NH-ethyl 


amino acid 


acyl 


CI 


F 


NH-acetyl 


amino acid 


acyl 


CI 


F 


OH 


amino acid 


acyl 


CI 


F 


OMe 


amino acid 


acyl 


CI 


F 


OEt 


amino acid 


acyl 


CI 


F 


O-cyclopropyl 


amino acid 


acyl 


CI 


F 


O-acetyl 


amino acid 


acyl 


CI 


F 


SH 


amino acid 


acyl 


CI 


F 


SMe 


amino acid 


acyl 


CI 


F 


SEt 


amino acid 


acyl 


CI 


F 


S-cyclopropyl 


amino acid 


acyl 


CI 


F 


F 


amino acid 


acyl 


CI 


F 


CI 


amino acid 


acyl 


CI 


F 


Br 


amino acid 


acyl 


CI 


F 


I 


acyl 


TT 

H 


T"» 

F 


T 

F 


TT 

H 


acyl 


TT 

H 


T? 

F 


F 


NH2 


acyl 


TT 

H 


T? 

r 


T? 

r 


NH-cyclopropyl 


acyl 


T T 

H 




T7 

r 


X.TTT 1 , 1 

NH-methyl 


acyl 


TT 

H 


r 


T? 


NH-ethyl 


acyl 


TT 

ri 


r 


r 


JNxi-acetyi 


acyl 


H 


F 


F 


OH 


acyl 


H 


F 


F 


OMe 


acyl 


H 


F 


F 


OEt 


acyl 


H 


F 


F 


O-cyclopropyl 


acyl 


H 


F 


F 


O-acetyl ! 


acyl 


H 


F 


F 


SH 



222 



K 


T>3 

K 


A 


Y 2 
X 


Y 


acyl 


rl 


p 

r 


T? 

r 




acyl 


TT 

rl 


r 


T? 

r 


iSbt 


acyl 


TT 

rl 


T? 

r 


■c 
r 


S-cyclopropyl 


acyl 


IT 

rl 


i? 
r 


17 

r 


T? 

F 


acyl 


TT 

rl 


p 

r 


T? j 

r 


CI 


acyl 


TT 

rl 


T? 

r 


T? 

r 


Br 


acyl 


TT 

rl 


F 


T? 

r 


1 


acyl 


acyl 


T7 

r 


T? 

r 


TT 

H 


acyl 


acyl 


r 


r 


XTTT 


acyl 


acyl 


T? 

r 


T? 

r 


NH-cyclopropyl 


acyl 


acyl 


F 


F 


"V TT T .I -I 

NH-methyl 


acyl 


acyl 


F 


F 


\TTT jl 1 

NH-ethyl 


acyl 


acyl 


F 


F 


XTTT a 1 

NH-acetyl 


acyl 


acyl 


F 


F 


OH 


acyl 


acyl 


F 


F 


OMe 


acyl 


acyl 


F 


F 


OEt 


acyl 


acyl 


F 


F 


O-cyclopropyl 


acyl 


acyl 


F 


F 


O-acetyl 


acyl 


acyl 


■p 
F 


F 


SH 


acyl 


acyl 


F 


F 


SMe 


acyl 


acyl 


F 


F 


SEt 


acyl 


acyl 


F 


F 


S-cyclopropyl 


acyl 


acyl 


F 


F 


T" 1 

F 


acyl 


acyl 


T? 

F 


r 


Cl 


acyl 


acyl 


T? 

r 


F 


Br 


acyl 


acyl 


T7 

r 


F 


I 


acyl 


amino acid 


T? 

F 


F 


T T 

H 


acyl 


amino acid 


F 


F 


XTTT 
NH2 


acyl 


amino acid 


p 

F 


F 


NH-cyclopropyl 


acyl 


amino acid 


F 


F 


X TT T 1 

NH-methyl 


acyl 


amino acid 


F 


F 


XTT T ~J-"U ,1 

NH-ethyl 


acyl 


amino acid 


r 


F 


XTTT AA ^4-..1 

NH-acetyl 


acyl 


amino acid 


T7 

r 


T7 

r 


UH 


acyl 


amino acia 


T? 

r 


p 
r 


UMe 


acyl 


amino aciu 


p 
r 


P 
r 


Urit 


dcyi 


amino acid 


P 

r 


P 
r 


O-cyclopropyl 


dcyi 


amino aClCl 


p 


p 
r 


^/-acetyl 


aS^y 1 


ammo aciu 


p 
r 


p 


CTT 

on 


acyl 


dmmo aLIU 


p 
r 


p 
r 


oivie 


dyyi 


aminA ar»i/l 

dmmo dLiu 


p 
r 


p 


oriX 


acyl 


aminn flP,iH 




p 

IT 


0 w y \j Aupi \j p y 1 


acyl 


amino acid 


F 


F 


F 


acyl 


amino acid 


F 


F 


Cl 


acyl 


amino acid 


F 


F 


Br 


acyl 


amino acid 


F 


F 


I 


H 


acyl 


F 


F 


H 


H 


acyl 


F 


F 


NH 2 



223 



R 


R 


X 


X 


Y 


H 


acyl 


F 


F 


NH-cyclopropyl 


T T 

H 


acyl 


F 


F 


NH-methyl 


XT 

H 


acyl 


T"* 

F 


F 


NH-ethyl 


TT 

H 


acyl 


F 


F 


NH-acetyl 


TT 

H 


acyl 


F 


F 


OH 


TT 

H 


acyl 


T^ 

F 


F 


OMe 


T T 

H 


acyl 


F 


F 


OEt 


T T 

H 


acyl 


F 


F 


O-cyclopropyl 


TT 

H 


i 

acyl 


F 


F 


O-acetyl 


TT 

H 


acyl 


F 


F 


SH 


Tt 

H 


acyl 


F 


F 


SMe 


H 


acyl 


F 


F 


SEt 


TT 

H 


acyl 


F 


F 


S-cyclopropyl 


T T 

H 


acyl 


F 


F 


F 


H 


acyl 


F 


F 


CI 


H 


acyl 


F 


F 


Br 


H 


acyl 


F 


F 


I 


H 


amino acid 


F 


F 


H 


H 


amino acid 


F 


F 


NH 2 


H 


amino acid 


F 


F 


NH-cyclopropyl 


H 


amino acid 


F 


F 


NH-methyl 


H 


amino acid 


F 


F 


NH-ethyl 


H 


amino acid 


F 


F 


NH-acetyl 


T T 

H 


amino acid 


F 


F 


OH 


H 


amino acid 


F 


F 


OMe 


T T 

H 


amino acid 


F 


F 


OEt 


H 


amino acid 


F 


F 


O-cyclopropyl 


TT 

H 


amino acid 


F 


F 


O-acetyl 


T T 

H 


amino acid 


F 


F 


SH 


T T 

H 


amino acid 


F 


F 


SMe 


TT 

H 


amino acid 


F 


F 


SEt 


TT 
H 


amino acid 


F 


F 


S-cyclopropyl 


TT 

rl 


amino acid 


F 


T^ 

F 


F 


T_T 


amino acid 


F 


F 


CI 


TT 

Jti 


amino acid 


T? 

r 


T~» 

F 


Br 


TT 

rl 


amino acid 


T? 

F 


T7 

F 


T 
I 


amino acid 


amino acid 


r 


T7 

r 


TT 

H 


amino acid 


amino acid 


r 


r 


X TT T i 

NH2 


amino acid 


amino acid 


r? 

r 


r 


NH-cyclopropyl 


amino acid 


amino acid 


T? 

r 


T7 

r 


"KTT T . a 1 1 

NH-methyl 


al ll ll 1U aoiu 


amino aClu 


r 


r 


ATTT ^fU^I 

iNri-etnyi 


amino acid 


amino acid 


F 


F 


NH-acetyl 


amino acid 


amino acid 


F 


F 


OH 


amino acid 


amino acid 


F 


F 


OMe 


amino acid 


amino acid 


F 


F 


OEt 


amino acid 


amino acid 


F 


F 


O-cyclopropyl 


amino acid 


amino acid 


F 


F 


O-acetyl 



224 



R 2 


XV 


X 1 

A. 


X 2 


V 

X 


amino acid 

ClIlllllVJ dvlU 


amino apid 

dllllllU ClvlU 


i 


F 

X 


ct_t 
on 


amino apid 

Cli 1111 l\J ClvlU 


amino apid 

ClllllllU avlu 


F 


F 
x^ 


oivxc 


amino acid 


amino apid 


F 
i 


F 




amino acid 

CU1111IV AvlU 


amino apid 

dllllllU ClvlU 


T? 


F 

X 


^-.fT//"*! fvrvwnrvi/1 

jj-vyviupropyi 


amino acid 

ClllllllVJ ClvlU 


amino apid 
cuiiiiiu aviu 


F 


F 
r 


F 


amino arid 


amino apid 

dllllllU ClvlU 


F 


F 
x 


v^l 


amino apid 


aminn apid 
dllllllU dl/lU 


F 


F 


x>r 


amino apid 
aniiiiu dviu 


aminn apirl 
dllllllU dvlU 


F 


F 


T 
X 


amino acid 

cuiuiiu aviu 


FT 


F 


F 
r 


XX 
XX 


amino apid 

dllllllU dV_aU 


n 


F 
r 


F 
r 


xjtt 


amino apid 

dllllllU aLIU 


FT 

n 


F 


F 
r 


jNxi-cyciopropyi 


amino apid 

ClllllllU dviu 


FT 
xx 


F 


F 


XTTT -rviA-fViTrl 

iNxi-meinyi 


amino apid 
diiimu dviu 


FT 

XI 


F 


F 
r 


XJTT aft,,,! 


ominn c*r»id 
dllllllU dvlU 


XJ 
XI 


17 


17 
r 


iNxi-acetyi 


am inn ar»5H 
dllllllU dlXU 


FT 

XI 


r 


r 


Uxi 


dllllllU dviu 


FT 

XI 


17 

r 


17 

r 


uivie 


aminrv ar»iH 
clllllllU dvlU 


XT 
XX 


X? 

r 


r 


wet 


allllliu dvlU 


FT 
XI 


r 


17 


O-cyclopropyl 


amino apid 

ClllllllU dL/lU 


XX 


F 


F 
r 


O-acetyl 


aminr\ Qr*i rl 
dill 11 1U dvlU 


XI 


r 


x? 
r 


QTT 

oxl 


allllliu aLIU 


XT 

XI 


17 

r 


17 

r 


oMe 


aminn apid 

dllllllU dl/lU 


XJ 
XX 


F 

X" 


17 

r 




o xy\ inn or 1 1 H 
dllllllU dl/lU 


TJT 
XI 


17 


17 
r 


S-cyclopropyl 


amino aniH 
diniuu dviu 


FT 
XX 


17 

r 


17 
X 1 


17 


^tn inn a^irl 
dllllllU dviu 


XX 
XI 


17 


17 




amino apid 
aiiiinu aviu 


XX 
XX 


F 
r 


F 


iXr 
TJX 


amino apid 

dllllllU dvlU 


XX 
XI 


F 


F 
r 


1 
1 


amino apid 

dllllllU dVlU 


dvy i 


F 


F 
r 


TT 
XI 


amino apid 

dllllllU dvlU 


jip\/1 
duy i 


F 


F 


XTTT 

iNxl2 


amino apid 
ciiiinnj aviu 


apvl 

dvjr 1 


F 
r 


F 

X 


iNxx-cyciopropyi 


amino apid 


apvl 
dvy l 


F 


F 


in xi-meiny 1 


amino ap.id 


apvl 

dvy 1 


F 


F 

X 


XJT_T_ p | n 1 


amino acid 


aovl 

dvy i 


F 
i 


F 

X 


in xx~dvCiyi 


amino acid 

UV1U 


acvl 

dvy i 


F 
i 


F 

T 


OFT 

un 


amino acid 

tillllllV/ UVIVI 


acyl 


F 
i 


F 
i 


WlVlV 


amino acid 

tillllllV V4ViV4 


acyl 


F 


F 
i 


OFt 


amino acid 


acyl 


F 


F 


O-p vp 1 onronvl 
\_/ vvviuuiuuyi 


amino acid 


acyl 


F 


F 


O-apptvl 

V_/ CIV V KJf 1 


amino acid 


acyl 


F 


F 


OJL1 


amino acid 


acyl 


F 


F 
i 


OlVlV 


amino acid 


acyl 


F 


F 


SEt 


amino acid 


acyl 


F 


F 


S-cyclopropyl 


amino acid 


acyl 


F 


F 


F 


amino acid 


acyl 


F 


F 


CI 


amino acid 


acyl 


F 


F 


Br 


amino acid 


acyl 


F 


F 


I 


acyl 


H 


NH 2 


F 


H 



225 



K 


K 


X 


X 


Y 


acyl 


IT 


XTT T 


F 


XTTT 

NH 2 


acyl 


TT 

ri 


XTT T 


T? 

F 


NH-cyclopropyl 


acyl 


TT 
11 


XT IT 

1NH2 


r 


XTTT _ _iL,,1 

NH-methyl 


acyl 


TT 
11 


XTT T 
NH2 


T? 

F 


X TT T i 1_ 1 

NH-ethyl 


acyl 


TT 

H 


XTT T 
NH2 


T7 

F 


XTTT i 1 

NH-acetyl 


acyl 


TT 

H 


XTTT 
NH2 


F 


OH 


acyl 


TT 

H 


XTTT 


F 


OMe 


acyl 


TT 

H 


XTTT 
NH2 


T"" 

F 


OEt 


acyl 


TT 


XTT T 
NH2 


T? 

F 


O-cyclopropyl 


acyl 


I_r 
11 


XTTT 
JNH2 


T? 
t 


Oacetyl 


acyl 


T T 

H 


XTT T 
NH2 


F 


flT T 

SH 


acyl 


TT 

H 


XTTT 
NH2 


F 


SMe 


acyl 


TT 


XTTT 
NH2 


F 


SEt 


acyl 


TT 
H 


XTTT 
NH2 


F 


01 1 
S-cyclopropyl 


acyl 


TT 

H 


XTTT 

NH 2 


F 


F 


acyl 


TT i 

H 


NH2 


F 


CI 


acyl 


H 


NH 2 


F 


Br 


acyl 


TT 

H 


NH 2 


F 


I 


acyl 


~ i 
acyl 


XTT T 
NH2 


F 


H 


acyl 


acyl 


XTT T 

NH 2 


T" 1 

F 


NH 2 


acyl 


acyl 


NH 2 


F 


NH-cyclopropyl 


acyl 


acyl 


XTT T 

NH 2 


F 


NH-methyl 


acyl 


acyl 


XTT T 

NH 2 


T~ 1 

F 


NH-ethyl 


acyl 


acyl 


XTT T 

NH 2 


F 


X TT T 1 

NH-acetyl 


acyl 


acyl 


XTT T 

NH 2 


F 


ATT 

OH 


acyl 


acyl 


XTT T 

NH 2 


T"" 

F 


OMe 


acyl 


acyl 


XTT T 
NH2 


T7 

F 


OEt 


acyl 


acyl 


XTT T 
NH2 


T? 
1 


O-cyclopropyl 


acyl 


acyl 


XTT T 
NH2 


F 


O-acetyl 


acyl 


acyl 


XTT 1 

NH 2 


T? 

F 


OTT 

SH 


acyl 


acyl 


XTT T 
NH2 


T? 

r 


bMe 


acyl 


acyl 


XTTT 


r 


Sbt 


acyl 


acyl 


XTTT 

JNH2 


T? 

r 


S-cyclopropyl 


acyl 


acyl 


XTTT 
JNH2 


r 


T? 

r 


acyl 


acyl 


XTTT 

JNH 2 


T? 

r 




acyl 


acyl 


XTTT 
INH2 


T7 

r 


i>r 


acyl 


acyl 


XTTT 
lNH2 


r? 
r 


T 

1 


acyl 


alliino aClU 


XTTT 
1N112 


r 


TT 

n 


acyl 


a in in (J dClu 


XTTT 

iNri 2 


r 


XTTT 

iNrl2 


acyl 


din l no acia 


XTTT 

.INJHL2 


T? 

r 


NH-cyclopropyl 




allllllVJ a\sL\\ 


i>n2 


X 


MH-mptVivl 
i>irx-iiiCLiiy 1 


acyl 


amino acid 


NH 2 


F 


NH-ethyl 


acyl 


amino acid 


NH 2 


F 


NH-acetyl 


acyl 


amino acid 


NH 2 


F 


OH 


acyl 


amino acid 


NH 2 


F 


OMe 


acyl 


amino acid 


NH 2 


F 


OEt 


acyl 


amino acid 


NH 2 


F 


O-cyclopropyl 



K 


K 


A 


Y 2 
X 


Y 


acyl 


amino acid 


XT XI 

JNH2 


T? 

r 


U-acetyl 


acyl 


amino acid 


XJXJ 

iNrl2 


X? 

r 


CTJ 

brl 


acyl 


amino acia 


XTXJ 


x? 
r 




acyl 


amino acid 


XTXJ 
iNrl2 


17 
r 


obi 


acyl 


amino acid 


XTXJ 


T7 

r 


S-cyclopropyl 


acyl 


amino acid 


XTTJ 


r 


T7 

r 


acyl 


amino acid 


XTTJ 
MH2 


T? 1 

F 


CI 


acyl 


amino acid 


XTTJ 
NH2 


T? 

r 


TT — 

Br 


acyl 


amino acid 


XTXJ 


T? 

r 


T 
1 


TJ 

rl 


acyl 


XTXJ 


T7 

r 


TJ 

H 


ri 


acyl 


XTTT 
NH2 


F 


X TT T 

NH 2 


TJ 

ri 


acyl 


XTTT 
NH2 


T? 

F 


XTT T —1 — 1 

NH-cyclopropyl 


TT 
ti 


acyl 


XTTT 
NH2 


T7 

F 


XTTT _ j_1 1 

NH-methyl 


TJ 

ri 


acyl 


XTTT 
NH2 


T? 

F 


XTTT - 1 

NH-ethyl 


TT 

rl 


acyl 


XTTT 
NH2 


F 


XTTT -i_ 1 

NH-acetyl 


TT 

H 


acyl 


\TTT 
NH2 


F 


OH 


TJ 

H 


acyl 


XTT T 

NH2 


F 


OMe 


TT 

H 


acyl 


\TTT 

NH 2 


F 


OEt 


TJ 

H 


acyl 


NH2 


F 


O-cyclopropyl 


TT 

ti 


acyl 


XTTT 

NH 2 


F 


O-acetyl 


TT 

H 


acyl 


XTT T 

NH 2 


F 


OTT 

SH 


TT 

ti 


acyl 


X TT T 

NH.2 


F 


SMe 


TT 

ri 


acyl 


X TT T 

NH 2 


F 


SEt 


TJ 

ti 


acyl 


XTTT 
NH2 


T? 

F 


S-cyclopropyl 


TJ 

rl 


acyl 


XTTT 

NH 2 


T~< 

F 


T~< 

F 


TJ 

ri 


acyl 


XTTT 

NH 2 


T7 

r 


CI 


TT 

ri 


acyl 


XTTT 
NH2 


F 


Br 


TJ 

rl 


acyl 


XTTT 
JNrl 2 


TT 

r 


T 
1 


ti 

H 


amino acid 


XTTT 

NH 2 


T? 

F 


T T 

H 


TJ 

rl 


amino acid 


XTT T 
NH2 


T7 

F 


XTTT 

NH 2 


TJ 

rl 


amino acid 


XTTJ 


r 


NH-cyclopropyl 


TJ 

rl 


amino acid 


XTXJ 


r 


XTXJ ma^Uxrl 

JNH-metnyl 


IT 

rl 


amino acid 


XTXJ 

JNrl 2 


T? 

r 


XTXJ ^+1,, ,1 

JNrl-etnyl 


XJ 

n 


amino acid 


XTXJ 

iNrl 2 


T7 

r 


XTT T ^ s*4-w rl 

JNri-acetyi 


IT 

n 


ammo acici 


XTXJ 


T7 

r 


oxj 
Url 


TT 

n 


amino aciu 


XTXJ 


X? 

r 




u 
n 


rj »-y-i yry f~\ 0/"»1/T 

amino aClu 




X? 

j/ 




n 


amino dciu 


XTXJ„ 


17 
r 


u-cyciopropyi 


n 


dmino aLiu 


XTP« 

iNri2 


X7 


\^i-dceiyi 


TJ 

n 


amino aciu 


XTXJ 
IN 1x2 


XT 

r 


CXJ 

on 


H 


amino finiH 


INX1 2 


F 


SMe 


H 


amino acid 


NH 2 


F 


SEt 


H 


amino acid 


NH 2 


F 


S-cyclopropyl 


H 


amino acid 


NH 2 


F 


F 


H 


amino acid 


NH 2 


F 


CI 


H 


amino acid 


NH 2 


F 


Br 


H 


amino acid 


NH 2 


F 


I 



227 



R 


R 


X 


x z 


Y 


amino acid 


amino acid 


NH 2 


F 


H 


amino acid 


amino acid 


NH 2 


F 


NH 2 


amino acid 


amino acid 


X TT T 

NH 2 


F 


NH-cyclopropyl 


amino acid 


amino acid 


NH 2 


F 


NH-methyl 


amino acid 


amino acid 


NH 2 


F 


NH-ethyl 


amino acid 


amino acid 


NH 2 


F 


NH-acetyl 


ammo acid 


amino acid 


NH 2 


F 


OH 


ammo acid 


amino acid 


NH 2 


F 


OMe 


amino acid 


ammo acid 


NH 2 


F 


OEt 


amino acid 


amino acid 


NH 2 


F 


O-cyclopropyl 


amino acid 


amino acid 


NH 2 


F 


O-acetyl 


amino acid 


amino acid 


NH 2 


F 


SH 


amino acid 


amino acid 


NH 2 


F 


SMe 


amino acid 


amino acid 


NH 2 


F 


SEt 


ammo acid 


amino acid 


NH 2 


F 


S-cyclopropyl 


amino acid 


amino acid 


NH 2 


F 


F 


amino acid 


amino acid 


NH 2 


F 


CI 


amino acid 


amino acid 


NH 2 


F 


Br 


amino acid 


amino acid 


NH 2 


F 


I 


amino acid 


H 


NH 2 


F 


H 


amino acid 


H 


NH 2 


F 


NH 2 


amino acid 


H 


NH 2 


F 


NH-cyclopropyl 


amino acid 


H 


NH 2 


F 


NH-methyl 


amino acid 


H 


NH 2 


F 


NH-ethyl 


amino acid 


H 


NH 2 


F 


NH-acetyl 


amino acid 


H 


NH 2 


F 


OH 


amino acid 


H 


NH 2 


F 


OMe 


amino acid 


H 


NH 2 


F 


OEt 


amino acid 


H 


NH 2 


F 


O-cyclopropyl 


amino acid 


H 


NH 2 


F 


O-acetyl 


amino acid 


H 


NH 2 


F 


SH 


amino acid 


T T 

H 


NH 2 


F 


SMe 


amino acid 


T T 

H 


NH 2 


F 


SEt 


amino acid 


H 


X TT T 

NH 2 


F 


S-cyclopropyl 


amino acid 


TT 


X TT T 

NH 2 


F 


F 


amino acid 


TT 

ti 


X TT T 

NH 2 


F 


CI 


amino acid 


T T 

ti 


X TT T 

NH 2 


F 


Br 


amino acio 


TT 

rl 


XTT T 

NH 2 


F 


I 


amino acic 


acyl 


X TT T 

NH 2 


T7 

r 


H 


ammo acio 


acyl 


XTT_T 

NH 2 


T? 


XTT T 

NH 2 






lMrl 2 


V 

r 


NH-cyclopropyl 


amino acid 


acyl 


NH 2 


F 


NH-methyl 


amino acid 


acyl 


NH 2 


F 


NH-ethyl 


amino acid 


acyl 


NH 2 


F 


NH-acetyl 


amino acid 


acyl 


NH 2 


F 


OH 


amino acid 


acyl 


NH 2 


F 


OMe 


amino acid 


acyl 


NH 2 


F 


OEt 



228 



XV 


t* 3 

IV 


A 


Y 2 
A 


Y 


aullIlU aClU 


acyl 


JNM2 


17 

r 


O-cyclopropyl 


allllliU aLIU 


acyl 


XTTT 

JNrl2 


p 

r 


O-acetyl 


allllLHJ dl/iU 


acyl 


XTTJ 

iNxl2 


p 

r 


CTJ 

on 


allllilVJ aUU - 


acyl 


XTTT 
JN112 


T7 

r 


SMe 


dill 11 lO aCKl 


acyl 


XTTT 

JNxl2 


p 
r 


Sbt 


cxtY\ \v\r\ ar»iH 
allllliU' dL/lU 


acyl 


XTTT 
JNII2 


p 

r 


S-cyclopropyl 


allllllO dUlU 


acyl 


XTTT 

JNrl2 


T? 

r 


r 


dJIllIlO dL 1U 


acyl 




p 

r 


CI 


drnino dciu 


acyl 


XTIJ 


p 

r 


Br 


amino dciu 


acyl 


XTIJ 


r? 

r 


T 
1 


dcyi 


o 
n 


CTJ 

on 


P 

r 


T T 


acyl 


IT 

H 


CTJ 

SH 


p 
r 


XTTT 
NH2 


acyl 


IT 

il 


cu 
SH 


T7 

r 


XTTT - 1 1 

NH-cyclopropyl 


acyl 


TJ 

rl 


CTJ 

SH 


r 


XTTT j_1 1 

NH-methyl 


acyl 


TJ 

rl 


CTJ 

SH 


T? 

r 


XTTT _ 1 

NH-ethyl 


acyl 


TT 

rl 


CO 

SH 


r 


XTTT j 1 

NH-acetyl 


acyl 


TT 

rl 


CTJ 

SH 


r 


/~\T T 

OH 


acyl 


TT 

rl 


CTJ 

SH 


r 


OMe 


acyl 


TT 

rl 


CJJ 

SH 


r 


OEt 


acyl 


TT 

rl 


CUT 

SH 


r 


O-cyclopropyl 


acyl 


TJ 

rl 


SH 


F 


O-acetyl 


acyl 


TT 

rl 


CJJ 

SH 


t 


OTT 

SH 


acyl 


TT 

rl 


CJJ 

SH 


J7 

r 


SMe 


acyl 


TT 

rl 


CTJ 

SH 


T? 

r 


SEt 


acyl 


TT 

rl 


CTJ 

SH 


T7 

r 


0 1 . .i 

S-cyclopropyl 


acyl 


TT 

rl 


CUT 

Sri 


p 

r 


T7 

r 


acyl 


TT 

n 


CTJ 

Sri 


17 

r 


s~y 1 

CI 


acyl 


TT 

rl 


CJT 

SH 


p 

r 


Br 


acyl 


It 
rl 


CJJ 

Sri 


p 

r 


T 
1 


acyl 


acyl 


CTJ 

Sri 


p 

r 


TJ 

H 


acyl 


acyl 


CTJ 
SH 


T7 

r 


XTJJ 
JNH2 


dcyi 


acyl 


CTJ 

Sri 


p 
r 


NH-cyclopropyl 


axsj 1 


acyl 


CTJ 
SH 


p 
r 


XTTT — _ o»-fV»i rl 

iNH-metnyi 


arvl 


acyi 


CTJ 

on 


p 
r 


XTJJ « t Ut/1 


acyl 


ax/j I 


cu 
on 


r 


in n- acetyl 


ais y i 


duyi 


CTJ 

on 


F 
r 


un 


arvl 


dL> yi 


CJJ 

on 


F 
r 




af vl 

Clvj L 


dvjr 1 


on 


p 
r 




acvl 


dVjr I 


cu 
on 


F 
r 


w-cyuiupropyi 


acvl 

CIV Jr 1 


Clwjrl 


CU 
on 




v./'dL/Ciyi 


acyl 


acyl 


SH 


F 


SH 


acyl 


acyl 


SH 


F 


SMe 


acyl 


acyl 


SH 


F 


SEt 


acyl 


acyl 


SH 


F 


S-cyclopropyl 


acyl 


acyl 


SH j 


F 


F 


acyl 


acyl 


SH 


F 


CI 


acyl 


acyl 


SH 


F 


Br 



ir 


R 


X 1 


X 2 


Y 


acyl 


acyl 


SH 


F 


I 


acyl 


amino acid 


SH 


F 


H 


acyl 


amino acid 


SH 


F 


NH 2 


acyl 


amino acid 


SH 


F 


NH-cyclopropyl 


acyl 


amino acid 


SH 


F 


NH-methyl 


acyl 


amino acid 


SH 


F 


NH-ethyl 


acyl 


amino acid 


SH 


F 


NH-acetyl 


acyl 


amino acid 


SH 


F 


OH 


acyl 


amino acid 


SH 


F 


OMe 


acyl 


amino acid 


SH 


F 


OEt 


acyl 


amino acid 


SH 


F 


O-cyclopropyl 


acyl 


amino acid 


SH 


F 


O-acetyl 


acyl 


amino acid 


SH 


F 


SH 


acyl 


amino acid 


SH 


F 


SMe 


acyl 


amino acid 


SH 


F 


SEt 


acyl 


amino acid 


SH 


F 


S-cyclopropyl 


acyl 


amino acid 


SH 


F 


F 


acyl 


amino acid 


SH 


F 


CI 


acyl 


amino acid 


SH 


F 


Br 


acyl 


amino acid 


SH 


F 


I 


H 


acyl 


SH 


F 


H 


H 


acyl 


SH 


F 


NH 2 


H 


acyl 


SH 


F 


NH-cyclopropyl 


H 


acyl 


SH 


F 


NH-methyl 


H 


acyl 


SH 


F 


NH-ethyl 


H 


acyl 


SH 


F 


NH-acetyl 


H 


acyl 


SH 


F 


OH 


H 


acyl 


SH 


F 


OMe j 


H 


acyl 


SH 


F 


OEt 


H 


acyl 


SH 


F 


O-cyclopropyl 


H 


acyl 


SH 


F 


O-acetyl 


H 


acyl 


SH 


F 


SH 


T T 

H 


acyl 


SH 


F 


SMe 


x T 

H 


acyl 


SH 


F 


SEt 


T T 


acyl 


O I T 

SH 


F 


n i i 

S-cyclopropyl 




acyl 


SH 


F 


F 


TT 

H 


acyl 


CTT 

SH 


F 


CI 


TJ 


acyl 


CTT 

SH 


T? 

r .... 


_Bjl 


TJ 

rl 


acyl 


CTT 

SH 




T 
1 


TJ 


amino acid 


CTT 

SH 


T" 1 

F 


TT 

H 


n 


drninu dciu 


cu 

l311 


r 


JNXI2 


H 


amino acid 


SH 


F 


NH-cyclopropyl 


H 


amino acid 


SH 


F 


NH-methyl 


H 


amino acid 


SH 


F 


NH-ethyl 


H 


amino acid 


SH 


F 


NH-acetyl 


H 


amino acid 


SH 


F 


OH 


H 


amino acid 


SH 


F 


OMe 



R 


R 


•vl 

X 


X 


Y 


T T 

H 


amino acid 


SH 


F 


OEt 


T T 

H 


amino acid 


(IT y 

SH 


F 


O-cyclopropyl 


TT 

ti 


amino acid 


SH 


T? 

F 


O-acetyl 


TT 

ri 


amino acid 


OT T 

SH 


T7 

F 


OT T 

SH 


TT 

H 


amino acid 


OT T 

SH 


F 


OA jff 

SMe 


TT 

H 


ammo acid 


SH 


F 


SEt 


TT 

H 


ammo acid 


flTT 

SH 


F 


S-cyclopropyl 


TT 

H 


ammo acid 


SH 


F 


F 


TT 

H 


amino acid 


OT T 

SH 


F 


CI 


H 


amino acid 


SH 


F 


Br 


T T 

H 


amino acid 


SH 


F 


I 


amino acid 


ammo acid 


SH 


F 


H 


ammo acid 


ammo acid 


SH 


F 


NH 2 


amino acid 


amino acid 


SH 


F 


NH-cyclopropyl 


amino acid 


amino acid 


SH 


F 


NH-methyl 


amino acid 


amino acid 


SH 


F 


NH-ethyl 


ammo acid 


amino acid 


SH 


F 


NH-acetyl 


amino acid 


amino acid 


SH 


F 


OH 


amino acid 


amino acid 


SH 


F 


OMe 


amino acid 


amino acid 


SH 


F 


OEt 


amino acid 


amino acid 


SH 


F 


O-cyclopropyl 


amino acid 


amino acid 


SH 


F 


O-acetyl 


amino acid 


amino acid 


SH 


F 


SH 


amino acid 


amino acid 


SH 


F 


SMe 


amino acid 


amino acid 


SH 


F 


SEt 


amino acid 


amino acid 


SH 


F 


S-cyclopropyl 


amino acid 


amino acid 


SH 


F 


F 


amino acid 


amino acid 


SH 


F 


CI 


amino acid 


ammo acid 


SH 


F 


Br 


amino acid 


amino acid 


SH 


F 


I 


amino acid 


TT 

H 


OT T 

SH 


F 


H 


amino acid 


H 


SH 


F 


NH 2 


amino acid 


TT 


OT T 

SH 


F 


\TTT 1 1 

NH-cyclopropyl 


amino acid 


TT 

H 


CTT 


F 


XTTT j.1 .1 

NH-methyl 


amino acid 


TT 

rl 


CUT 


T? 

b 


XTTT 1 

NH-ethyl 


amino acia 


TT 

rl 


CTT 

ori 


T7 

r 


XTTT « ~ ~4-. ,1 

jNH-acetyl 


amino aciu 


TT 

ri 


CTT 

orl 


r 


ATT 

Url 


alillllO aC^U- 


TT 

tl 


C]TT 

-..on 


TT 

r 


(JMe 


amino dcia 


rl 


ori 


t? 
r 


UhX 


amino aciu 


TT 

rl 


CTT 

oil 


T? 

r 


O-cyclopropyl 


Jim inn acrd 


H 


on 


F 

r 


vJ-aCCLyi 


amino acid 


H 


SH 


F 


SH 


amino acid 


H 


SH 


F 


SMe 


amino acid 


H 


SH 


F 


SEt 


amino acid 


H 


SH 


F 


S-cyclopropyl 


amino acid 


H 


SH 


F 


F 


amino acid 


H 


SH 


F 


CI 



231 



R 


„3 

R 


X 1 


X 2 


Y 


amino acid 


H 


SH 


F 


Br 


amino acid 


H 


SH 


F 


I 


amino acid 


acyl 


SH 


F 


H 


amino acid 


acyl 


SH 


F 


NH 2 


amino acid 


acyl 


SH 


F 


NH-cyclopropyl 


amino acid 


acyl 


SH 


F 


NH-methyl 


amino acid 


acyl 


SH 


F 


NH-ethyl 


amino acid 


acyl 


SH 


F 


NH-acetyl 


amino acid 


acyl 


SH 


F 


OH 


amino acid 


acyl 


SH 


F 


OMe 


amino acid 


acyl 


SH 


F 


OEt 


amino acid 


acyl 


SH 


F 


O-cyclopropyl 


amino acid 


acyl 


SH 


F 


O-acetyl 


amino acid 


acyl 


SH 


F 


SH 


amino acid 


acyl 


SH 


F 


SMe 


amino acid 


acyl 


SH 


F 


SEt 


amino acid 


acyl 


SH 


F 


S-cyclopropyl 


amino acid 


acyl 


SH 


F 


P 


amino acid 


acyl 


SH 


F 


CI 


amino acid 


acyl 


SH 


F 


Br 


amino acid 


acyl 


SH 


F 


I 


acyl 


H 


OH 


F 


H 


acyl 


H 


OH 


F 


NH 2 


acyl 


H 


OH 


F 


NH-cyclopropyl 


acyl 


H 


OH 


F 


NH-methyl 


acyl 


H 


OH 


F 


NH-ethyl 


acyl 


H 


OH 


F 


NH-acetyl 


acyl 


H 


OH 


F 


OH 


acyl 


H 


OH 


F 


OMe 


acyl 


H 


OH 


F 


OEt 


acyl 


H 


OH 


F 


O-cyclopropyl 


acyl 


H 


OH 


F 


O-acetyl 


acyl 


H 


OH 


F 


SH 


acyl 


H 


OH 


F 


SMe 


acyl 


H 


OH 


F 


SEt 


acyl 


TT 

H 


OH 


F 


S-cyclopropyl 


acyl 


T T 

H 


OH 


F 


F 


acyl 


TT 

H 


OH 


F 


CI 


acyl 


TT 

H 


OH 


F 


Br 


acyl 


T T 

H 


OH 


F 


I 


acyl 


acyl 


ATT 

UH 


r 


TT 

H 


acyl 


acyl 


OH 


F 


NH 2 


acyl 


acyl 


OH 


F 


NH-cyclopropyl 


acyl 


acyl 


OH 


F 


NH-methyl 


acyl 


acyl 


OH 


F 


NH-ethyl 


acyl 


acyl 


OH 


F 


NH-acetyl 


acyl 


acyl 


OH 


F 


OH 



R 


R 


X 


X 


Y 


acyl 


acyl 


OH 


F 


OMe 


acyl 


acyl 


OH 


F 


OEt 


acyl 


1 

acyl 


/\TT 

OH 


F 


O-cyclopropyl 


acyl 


acyl 


OH 


F 


O-acetyl 


acyl 


acyl 


Att 

OH 


F 


SH 


acyl 


acyl 


OH 


F 


SMe 


acyl 


* 

acyl 


OH 


F 


SEt 


acyl 


acyl 


OH 


F 


S-cyclopropyl 


acyl 


acyl 


OH 


F 


F 


acyl 


acyl 


OH 


F 


CI 


acyl 


acyl 


OH 


F 


Br 


acyl 


acyl 


OH 


F 


I 


acyl 


amino acid 


OH 


F 


H 


acyl 


amino acid 


OH 


F 


NH 2 


acyl 


amino acid 


OH 


F 


NH-cyclopropyl 


acyl 


amino acid 


OH 


F 


NH-methyl 


acyl 


amino acid 


OH 


F 


NH-ethyl 


acyl 


amino acid 


OH 


F 


NH-acetyl 


acyl 


amino acid 


OH 


F 


OH 


acyl 


amino acid 


OH 


F 


OMe 


acyl 


amino acid 


OH 


F 


OEt 


acyl 


amino acid 


OH 


F 


O-cyclopropyl 


acyl 


amino acid 


OH 


F 


O-acetyl 


acyl 


amino acid 


OH 


F 


SH 


acyl 


amino acid 


OH 


F 


SMe 


acyl 


amino acid 


OH 


F 


SEt 


acyl 


amino acid 


OH 


F 


S-cyclopropyl 


acyl 


amino acid 


OH 


F 


F 


acyl 


amino acid 


OH 


F 


CI 


acyl 


amino acid 


OH 


F 


Br 


acyl 


amino acid 


OH 


F 


I 


TT 

H 


acyl 


/\T T 

OH 


F 


H 


T T 

H 


acyl 


/-\T X 

OH 


F 


NH 2 


Y T 

H 


acyl 


OH 


F 


NH-cyclopropyl 


TT 

H 


acyl 


AT T 

OH 


F 


NH-methyl 


TT 

ri 


acyl 


OH 


F 


X TT T j 1 1 

NH-ethyl 


TT 

ri 


acyl 


OH 


F 


NH-acetyl 


TT 

Jri 


acyl 


ATT 

OH 


T? 

F 


AT T 

OH 


TT 

ri 


acyl 


AT T 

OH 


F 


OMe 


TT 

rl 


acyl 


AT T 

OH 


F 


AT -1 a 

OEt 


n 




vjrl 


r 


u-cyciopropyi 


H 


acyl 


OH 


F 


O-acetyl 


H 


acyl 


OH 


F 


SH 


H 


acyl 


OH 


F 


SMe 


H 


acyl 


OH 


F 


SEt 


H 


acyl 


OH 


F 


S-cyclopropyl 


H 


acyl 


OH 


F 


F 



R 2 


R J 


X 1 


X J 


Y 


H 


acyl 


OH 


F 


CI 


H 


acyl 


OH 


F 


Br 


H 


acyl 


OH 


F 


I 


H 


amino acid 


OH 


F 


H 


H 


amino acid 


OH 


F 


NH 2 


H 


amino acid 


OH 


F 


NH-cyclopropyl 


H 


amino acid 


OH 


F 


NH-methyl 


H 


amino acid 


OH 


F 


NH-ethyl 


H 


amino acid 


OH 


F 


NH-acetyl 


H 


amino acid 


OH 


F 


OH 


H 


amino acid 


OH 


F 


OMe 


H 


amino acid 


OH 


F 


OEt 


H 


amino acid 


OH 


F 


O-cyclopropyl 


H 


amino acid 


OH 


F 


O-acetyl 


H 


amino acid 


OH 


F 


SH 


H 


amino acid 


OH 


F 


SMe 


H 


amino acid 


OH 


F 


SEt 


H 


amino acid 


OH 


F 


S-cyclopropyl 


H 


amino acid 


OH 


F 


F 


H 


amino acid 


OH 


F 


CI 


H 


amino acid 


OH 


F 


Br 


H 


amino acid 


OH 


F 


I 


amino acid 


amino acid 


OH 


F 


H 


amino acid 


amino acid 


OH 


F 


NH 2 


amino acid 


amino acid 


OH 


F 


NH-cyclopropyl 


amino acid 


amino acid 


OH 


F 


NH-methyl 


amino acid 


amino acid 


OH 


F 


NH-ethyl 


amino acid 


amino acid 


OH 


F 


NH-acetyl 


amino acid 


amino acid 


OH 


F 


OH 


amino acid 


amino acid 


OH 


F 


OMe 


amino acid 


amino acid 


OH 


F 


OEt 


amino acid 


amino acid 


OH 


F 


O-cyclopropyl 

~ £ Ejc 


amino acid 


amino acid 


OH 


F 


O-acetyl 


amino acid 


amino acid 


OH 


F 


SH 


amino acid 


amino acid 


OH 


F 


SMe 


amino acid 


amino acid 


OH 


F 


SEt 


amino acid 


amino acid 


OH 


F 


S-cyclopropyl 


amino acid 


amino acid 


OH 


F 


F 


amino acid 


amino acid 


OH 


F 


CI 


amino acid 


amino acid 


OH 


F 


Br 


amino acid 


amino acid 


OH 


F 


I 


amino acid 


H 


OH 


F 


H 


amino acid 


H 


OH 


F 


NH 2 


amino acid 


H 


OH 


F 


NH-cyclopropyl 


amino acid 


H 


OH 


F 


NH-methyl 


amino acid 


H 


OH 


F 


NH-ethyl 


amino acid 


H 


OH 


F 


NH-acetyl 



234 



R 2 


R J 


X 1 


X 2 


Y 


amino acid 


H 


OH 


F 


OH 


amino acid 


H 


OH 


F 


OMe 


amino acid 


H 


OH 


F 


OEt 


amino acid 


H 


OH 


F 


O-cyclopropyl 


amino acid 


H 


OH 


F 


O-acetyl 


amino acid 


H 


OH 


F 


SH 


amino acid 


H 


OH 


F 


SMe 


amino acid 


H 


OH 


F 


SEt 


amino acid 


H 


OH 


F 


S-cyclopropyl 


amino acid 


H 


OH 


F 


F 


amino acid 


H 


OH 


F 


CI 


amino acid 


H 


OH 


F 


Br 


amino acid 


H 


OH 


F 


I 


amino acid 


acyl 


OH 


F 


H 


amino acid 


acyl 


OH 


F 


NH 2 


amino acid 


acyl 


OH 


F 


NH-cyclopropyl 


amino acid 


acyl 


OH 


F 


NH-methyl 


amino acid 


acyl 


OH 


F 


NH-ethyl 


amino acid 


acyl 


OH 


F 


NH-acetyl 


amino acid 


acyl 


OH 


F 


OH 


amino acid 


acyl 


OH 


F 


OMe 


amino acid 


acyl 


OH 


F 


OEt 


amino acid 


acyl 


OH 


F 


O-cyclopropyl 


amino acid 


acyl 


OH 


F 


O-acetyl 


amino acid 


acyl 


OH 


F 


SH 


amino acid 


acyl 


OH 


F 


SMe 


amino acid 


acyl 


OH 


F 


SEt 


amino acid 


acyl 


OH 


F 


S-cyclopropyl 


amino acid 


acyl 


OH 


F 


F 


amino acid 


acyl 


OH 


F 


CI 


amino acid 


acyl 


OH 


F 


Br 


amino acid 


acyl 


OH 


F 


I 


acyl 


H 


CH 3 


NH 2 


H 


acyl 


H 


CH 3 


NH 2 


NH 2 


acyl 


H 


CH 3 


NH 2 


NH-cyclopropyl 


acyl 


H 


CH 3 


NH 2 


NH-methyl 


acyl 


H 


CH 3 


NH 2 


NH-ethyl 


acyl 


H 


CH 3 


NH 2 


NH-acetyl 


acyl 


H 


CH 3 


NH 2 


OH 


acyl 


H 


CH 3 


NH 2 


OMe 


acyl j 


H 


CH 3 


NH 2 


OEt 


acyl 


H 


CH 3 


NH 2 


O-cyclopropyl 


acyl 


H 


CH 3 


NH 2 


O-acetyl 


acyl 


H 


CH 3 


NH 2 


SH 


acyl 


H 


CH 3 


NH 2 


SMe 


acyl 


H 


CH 3 


NH 2 


SEt 


acyl 


H 


CH 3 


NH 2 


S-cyclopropyl 



235 



R 


IT 


— _ 

X 1 


X 2 


Y 


acyl 


H 


CH 3 


NH 2 


F 


acyl 


H 


CH 3 


NH 2 


CI 


acyl 


H 


CH 3 


NH 2 


Br 


acyl 


H 


CH 3 


NH 2 


I 


acyl 


acyl 


CH 3 


NH 2 


H 


acyl 


acyl 


CH 3 


NH 2 


NH 2 


acyl 


acyl 


CH 3 


NH 2 


NH-cyclopropyl 


acyl 


acyl 


CH 3 


NH 2 


NH-methyl 


acyl 


acyl 


CH 3 


NH 2 


NH-ethyl 


acyl 


acyl 


CH 3 


NH 2 


NH-acetyl 


acyl 


acyl 


CH 3 


NH 2 


OH 


acyl 


acyl 


CH 3 


NH 2 


OMe 


acyl 


acyl 


CH 3 


NH 2 


OEt 


acyl 


acyl 


CH 3 


NH 2 


O-cyclopropyl 


acyl 


acyl 


CH 3 


NH 2 


O-acetyl 


acyl 


acyl 


CH 3 


NH 2 


SH 


acyl 


acyl 


CH 3 


NH 2 


SMe 


acyl 


acyl 


CH 3 


NH 2 


SEt 


acyl 


acyl 


CH 3 


NH 2 


S-cyclopropyl 


acyl 


acyl 


CH 3 


NH 2 


F 


acyl 


acyl 


CH 3 


NH 2 


CI 


acyl 


acyl 


CH 3 


NH 2 


Br 


acyl 


acyl 


CH 3 


NH 2 


I 


acyl 


amino acid 


CH 3 


NH 2 


H 


acyl 


amino acid 


CH 3 


NH 2 


NH 2 


acyl 


amino acid 


CH 3 


NH 2 


NH-cyclopropyl 


acyl 


amino acid 


CH 3 


NH 2 


NH-methyl 


acyl 


amino acid 


CH 3 


NH 2 


NH-ethyl 


acyl 


amino acid 


CH 3 


NH 2 


NH-acetyl 


acyl 


amino acid 


CH 3 


NH 2 


OH 


acyl 


amino acid 


CH 3 


NH 2 


OMe 


acyl 


amino acid 


CH 3 


NH 2 


OEt 


acyl 


amino acid 


CH 3 


NH 2 


O-cyclopropyl 


acyl 


amino acid 


CH 3 


NH 2 


O-acetyl 


acyl 


amino acid 


CH 3 


NH 2 


SH 


acyl 


amino acid 


CH 3 


NH 2 


SMe 


acyl 


amino acid 


CH 3 


NH 2 


SEt 


acyl 


ammo acid 


CH 3 


NH 2 


S-cyclopropyl 


acyl 


ammo acid 


CH 3 


NH 2 


F 


acyl 


ammo acid 


CH 3 


NH 2 


CI 


acyl 


amino acid 


Lri 3 




J3r 


acyl 


amino acid 


CH 3 


NH 2 


I 


H 


acyl 


CH 3 


NH 2 


H 


H 


acyl 


CH 3 


NH 2 


NH 2 


H 


acyl 


CH 3 


NH 2 


NH-cyclopropyl 


H 


acyl 


CH 3 


NH 2 


NH-methyl 


H 


acyl 


CH 3 


NH 2 


NH-ethyl 



236 



R 


R 


— i \ 

X 1 


X 2 


Y 


H 


acyl 


CH 3 


NH 2 


NH-acetyl 


H 


acyl 


CH 3 


NH 2 


OH 


H 


acyl 


CH 3 


NH 2 


OMe 


H 


acyl 


CH 3 


NH 2 


OEt 


H 


acyl 


CH 3 


NH 2 


O-cyclopropyl 


H 


acyl 


CH 3 


NH 2 


O-acetyl 


H 


acyl 


CH 3 


NH 2 


SH 


H 


acyl 


CH 3 


NH 2 


SMe 


H 


acyl 


CH 3 


NH 2 


SEt 


H 


acyl 


CH 3 


NH 2 


S-cyclopropyl 


H 


acyl 


CH 3 


NH 2 


F 


H 


acyl 


CH 3 


NH 2 


CI 


H 


acyl 


CH 3 


NH 2 


Br 


H 


acyl 


CH 3 


NH 2 


I 


H 


amino acid 


CH 3 


NH 2 


H 


H 


amino acid 


CH 3 


NH 2 


NH 2 


H 


amino acid 


CH 3 


NH 2 


NH-cyclopropyl 


H 


amino acid 


CH 3 


NH 2 


NH-methyl 


H 


amino acid 


CH 3 


NH 2 


hfH-ethyl 


H 


amino acid 


CH 3 


NH 2 


NH-acetyl 


H 


amino acid 


CH 3 


NH 2 


OH 


H 


amino acid 


CH 3 


NH 2 


OMe 


H 


amino acid 


CH 3 


NH 2 


OEt 


H 


amino acid 


CH 3 


NH 2 


O-cyclopropyl 


H 


amino acid 


CH 3 


NH 2 


O-acetyl 


H 


amino acid 


CH 3 


NH 2 


SH 


H 


amino acid 


CH 3 


NH 2 


SMe 


H 


amino acid 


CH 3 


NH 2 


SEt 


H 


amino acid 


CH 3 


NH 2 


S-cyclopropyl 


H 


amino acid 


CH 3 


NH 2 


F 


H 


amino acid 


CH 3 


NH 2 


CI 


H 


amino acid 


CH 3 


NH 2 


Br 


H 


amino acid 


CH 3 


NH 2 


I 


amino acid 


amino acid 


CH 3 


NH 2 


H 


amino acid 


ammo acid 


CH 3 


NH 2 


NH 2 


amino acid 


amino acid 


CH 3 


NH 2 


NH-cyclopropyl 


amino acid 


ammo acid 


CH 3 


NH 2 


NH-methyl 


amino acid 


amino acid 


CH 3 


NH 2 


NH-ethyl 


amino acid 


amino acid 


CH 3 


NH 2 


NH-acetyl 


amino acid 


amino acid 


CH 3 


NH 2 


OH 


amino acid 


amino aciu 


/-> IT 

Crl 3 


XTU 

iNrl 2 


UMe 


amino acid 


amino acid 


CH 3 


NH 2 


OEt 


amino acid 


amino acid 


CH 3 


NH 2 


O-cyclopropyl 


amino acid 


amino acid 


CH 3 


NII 2 


O-acetyl 


amino acid 


amino acid 


CH 3 


NH 2 


SH 


amino acid 


amino acid 


CH 3 


NH 2 


SMe 


amino acid 


amino acid 


CH 3 


NH 2 


SEt 



237 



1 1 : 1 

R 


i — i 

R J 


X 1 


X 2 


Y 


amino acid 


amino acid 


CH 3 


NH 2 


S-cyclopropyl 


amino acid 


amino acid 


CH 3 


NH 2 


F 


amino acid 


amino acid 


CH 3 


NH 2 


CI 


amino acid 


amino acid 


CH 3 


NH 2 


Br 


amino acid 


amino acid 


CH 3 


NH 2 


I 


amino acid 


H 


CH 3 


NH 2 


H 


amino acid 


H 


CH 3 


NH 2 


NH 2 


amino acid 


H 


CH 3 


NH 2 


NH-cyclopropyl 


amino acid 


H 


CH 3 


NH 2 


NH-methyl 


amino acid 


H 


CH 3 


NH 2 


NH-ethyl 


amino acid 


H 


CH 3 


NH 2 


NH-acetyl 


amino acid 


H 


CH 3 


NH 2 


OH 


amino acid 


H 


CH 3 


NH 2 


OMe 


amino acid 


H 


CH 3 


NH 2 


OEt 


amino acid 


H 


CH 3 


NH 2 


O-cyclopropyl 


amino acid 


H 


CH 3 


NH 2 


O-acetyl 


amino acid 


H 


CH 3 


NH 2 


SH 


amino acid 


H 


CH 3 


NH 2 


SMe 


amino acid 


H 


CH 3 


NH 2 


SEt 


amino acid 


H 


CH 3 


NH 2 


S-cyclopropyl 


amino acid 


H 


CH 3 


NH 2 


F 


amino acid 


H 


CH 3 


NH 2 


CI 


amino acid 


H 


CH 3 


NH 2 


Br 


amino acid 


H 


CH 3 


NH 2 


I 


amino acid 


acyl 


CH 3 


NH 2 


H 


amino acid 


acyl 


CH 3 


NH 2 


NH 2 


amino acid 


acyl 


CH 3 


NH 2 


NH-cyclopropyl 


amino acid 


acyl 


CH 3 


NH 2 


NH-methyl 


amino acid 


acyl 


CH 3 


NH 2 


NH-ethyl 


amino acid 


acyl 


CH 3 


NH 2 


NH-acetyl 


amino acid 


acyl 


CH 3 


NH 2 


OH 


amino acid 


acyl 


CH 3 


NH 2 


OMe 


amino acid 


acyl 


CH 3 


NH 2 


OEt 


amino acid 


acyl 


CH 3 


NH 2 


O-cyclopropyl 


amino acid 


acyl 


CH 3 


NH 2 


O-acetyl 


amino acid 


acyl 


CH 3 


NH 2 


SH 


amino acid 


acyl 


CH 3 


NH 2 


SMe 


amino acid 


acyl 


CH 3 


NH 2 


SEt 


amino acid 


acyl 


CH 3 


NH 2 


S-cyclopropyl 


amino acid 


acyl 


CH 3 


NH 2 


F 


ammo acid 


acyl 


CH 3 


NH 2 


CI 


amino acid 


acyl 


CH 3 


NH 2 


Br 


amino acid 


acyl 


CH 3 


NH 2 


I 


acyl 


H 


CF 3 


NH 2 


H 


acyl 


H 


CF 3 


NH 2 


NH 2 


acyl 


H 


CF 3 


NH 2 


NH-cyclopropyl 


acyl 


H 


CF 3 


NH 2 


NH-methyl 



238 



R 


R 


i — i 

X 1 


X 2 


Y 


acyl 


H 


CF 3 


NH 2 


NH-ethyl 


acyl 


H 


CF 3 


NH 2 


NH-acetyl 


acyl 


H 


CF 3 


NH 2 


OH 


acyl 


H 


CF 3 


NH 2 


OMe 


acyl 


H 


CF 3 


NH 2 


OEt 


acyl 


H 


CF 3 


NH 2 


O-cyclopropyl 


acyl 


H 


CF 3 


NH 2 


O-acetyl 


acyl 


H 


CF 3 


NH 2 


SH 


acyl 


H 


CF 3 


NH 2 


SMe 


acyl 


H 


CF 3 


NH 2 


SEt 


acyl 


H 


CF 3 


NH 2 


S-cyclopropyl 


acyl 


H 


CF 3 


NH 2 


F 


acyl 


H 


CF 3 


NH 2 


CI 


acyl 


H 


CF 3 


NH 2 


Br 


acyl 


H 


CF 3 


NH 2 


I 


acyl 


acyl 


CF 3 


NH 2 


H 


acyl 


acyl 


CF 3 


NH 2 


NH 2 


acyl 


acyl 


CF 3 


NH 2 


NH-cyclopropyl 


acyl 


acyl 


CF 3 


NH 2 


NH-methyl 


acyl 


acyl 


CF 3 


NH 2 


NH-ethyl 


acyl 


acyl 


CF 3 


NH 2 


NH-acetyl 


acyl 


acyl 


CF 3 


NH 2 


OH 


acyl 


acyl 


CF 3 


NH 2 


OMe 


acyl 


acyl 


CF 3 


NH 2 


OEt 


acyl 


acyl 


CF 3 


NH 2 


O-cyclopropyl 


acyl 


acyl 


CF 3 


NH 2 


O-acetyl 


acyl 


acyl 


CF 3 


NH 2 


SH 


acyl 


acyl 


CF 3 


NH 2 


SMe 


acyl 


acyl 


CF 3 


NH 2 


SEt 


acyl 


acyl 


CF 3 


NH 2 


S-cyclopropyl 


acyl 


acyl 


CF 3 


NH 2 


F 


acyl 


acyl 


CF 3 


NH 2 


CI 


acyl 


acyl 


CF 3 


NH 2 


Br 


acyl 


acyl 


CF 3 


NH 2 


I 


acyl 


amino acid 


CF 3 


NH 2 


H 


acyl 


amino acid 


CF 3 


NH 2 


NH 2 


acyl 


amino acid 


CF 3 


NH 2 


NH-cyclopropyl 


acyl 


amino acid 


CF 3 


NH 2 


JNH-methyl 


acyl 


amino acid 


CF 3 


NH 2 


NH-ethyl 


acyl 


ammo acid 


CF 3 


NH 2 


NH-acetyl 


dvyi 


ammo aciu 




XTTT 

JNri 2 


rill 


acyl 


amino acid 


CF 3 


NH 2 


OMe 


acyl 


amino acid 


CF 3 


NH 2 j 


OEt 


acyl 


amino acid 


CF 3 


NH 2 


O-cyclopropyl 


acyl 


amino acid 


CF 3 


NH 2 


O-acetyl 


acyl 


amino acid 


CF 3 


NH 2 


SH 


acyl 


amino acid 


CF 3 


NH 2 


SMe 



239 



R 2 


1 r 

R J 


X 1 


X 2 


Y 


acyl 


amino acid 


CF 3 


NH 2 


SEt 


acyl 


amino acid 


CF 3 


NH 2 


S-cyclopropyl 


acyl 


amino acid 


CF 3 


NH 2 


F 


acyl 


amino acid 


CF 3 


NH 2 


CI 


acyl 


amino acid 


CF 3 


NH 2 


Br 


acyl 


amino acid 


CF 3 


NH 2 


I 


H 


acyl 


CF 3 


NH 2 


H 


H 


acyl 


CF 3 


NH 2 


NH 2 


H 


acyl 


CF 3 


NH 2 


NH-cyclopropyl 


H 


acyl 


CF 3 


NH 2 


NH-methyl 


H 


acyl 


CF 3 


NH 2 


NH-ethyl 


H 


acyl 


CF 3 


NH 2 


NH-acetyl 


H 


acyl 


CF 3 


NH 2 


OH 


H 


acyl 


CF 3 


NH 2 


OMe 


H 


acyl 


CF 3 


NH 2 


OEt 


H 


acyl 


CF 3 


NH 2 


O-cyclopropyl 


H 


acyl 


CF 3 


NH 2 


O-acetyl 


H 


acyl 


CF 3 


NH 2 


SH 


H 


acyl 


CF 3 


NH 2 


SMe 


H 


acyl 


CF 3 


NH 2 


SEt 


H 


acyl 


CF 3 


NH 2 


S-cyclopropyl 


H 


acyl 


CF 3 


NH 2 


F 


H 


acyl 


CF 3 


NH 2 


CI 


H 


acyl 


CF 3 


TMH 2 


Br 


H 


acyl 


CF 3 


NH 2 


I 


H 


amino acid 


CF 3 


NH 2 


H 


H 


amino acid 


CF 3 


NH 2 


NH 2 


H 


amino acid 


CF 3 


NH 2 


NH-cyclopropyl 


H 


amino acid 


CF 3 


NH 2 


NH-methyl 


H 


amino acid 


CF 3 


NH 2 


NH-ethyl 


H 


amino acid 


CF 3 


NH 2 


NH-acetyl 


H 


amino acid 


CF 3 


NH 2 


OH 


H 


amino acid 


CF 3 


NH 2 


OMe 


H 


amino acid 


CF 3 


NH 2 


OEt 


H 


amino acid 


CF 3 


NH 2 


O-cyclopropyl 


H 


amino acid 


CF 3 


NH 2 


O-acetyl 


H 


amino acid 


CF 3 


NH 2 


SH 


H 


amino acid 


CF 3 


NH 2 


SMe 


H 


amino acid 


CF 3 


NH 2 


SEt 


H 


amino acid 


CF 3 


NH 2 


S-cyclopropyl 


TT 

H 


amino acid 


CF3 


"VTYT 

NH 2 


F 


H 


amino acid 


CF 3 


NH 2 


CI 


H 


amino acid 


CF 3 


NH 2 


Br 


H 


amino acid 


CF 3 


NH 2 


I 


amino acid 


amino acid 


CF 3 


NH 2 


H 


amino acid 


amino acid 


CF 3 


NH 2 


NH 2 


amino acid 


amino acid 


CF 3 


NH 2 


NH-cyclopropyl 



R 2 


R 5 


X 1 


X 2 


Y 


amino acid 


amino acid 


CF 3 


NH 2 


NH-methyl 


amino acid 


amino acid 


CF 3 


NH 2 


NH-ethyl 


amino acid 


amino acid 


CF 3 


NH 2 


NH-acetyl 


amino acid 


amino acid 


CF 3 


NH 2 


OH 


amino acid 


amino acid 


CF 3 


NH 2 


OMe 


amino acid 


amino acid 


CF 3 


NH 2 


OEt 


amino acid 


amino acid 


CF 3 


NH 2 


O-cyclopropyl 


amino acid 


amino acid 


CF 3 


NH 2 


O-acetyl 


amino acid 


amino acid 


CF 3 


NH 2 


SH 


amino acid 


amino acid 


CF 3 


NH 2 


SMe 


amino acid 


amino acid 


CF 3 


NH 2 


SEt 


amino acid 


amino acid 


CF 3 


NH 2 


S-cyclopropyl 


amino acid 


amino acid 


CF 3 


NH 2 


F 


amino acid 


amino acid 


CF 3 


NH 2 


CI 


amino acid 


amino acid 


CF 3 


NH 2 


Br 


amino acid 


amino acid 


CF 3 


NH 2 


I 


amino acid 


H 


CF 3 


NH 2 


H 


amino acid 


H 


CF 3 


NH 2 


NH 2 


amino acid 


H 


CF 3 


NH 2 


NH-cyclopropyl 


amino acid 


H 


CF 3 


NH 2 


NH-methyl 


amino acid 


H 


CF 3 


NH 2 


NH-ethyl 


amino acid 


H 


CF 3 


NH 2 


NH-acetyl 


amino acid 


H 


CF 3 


NH 2 


OH 


amino acid 


H 


CF 3 


NH 2 


OMe 


amino acid 


H 


CF 3 


NH 2 


OEt 


amino acid 


H 


CF 3 


NH 2 


O-cyclopropyl 


amino acid 


H 


CF 3 


NH 2 


O-acetyl 


amino acid 


H 


CF 3 


NH 2 


SH 


amino acid 


H 


CF 3 


NH 2 


SMe 


amino acid 


H 


CF 3 


NH 2 


SEt 


amino acid 


H 


CF 3 


NH 2 


S-cyclopropyl 


amino acid 


H 


CF 3 


NH 2 


F 


amino acid 


H 


CF 3 


NH 2 


CI 


amino acid 


H 


CF 3 


NH 2 


Br 


amino acid 


H 


CF 3 


NH 2 


I 


amino acid 


acyl 


CF 3 


NH 2 


H 


amino acid 


acyl 


CF 3 


NH 2 


NH 2 


amino acid 


acyl 


CF 3 


NH 2 


NH-cyclopropyl 


amino acid 


acyl 


CF 3 


NH 2 


NH-methyl 


amino acid 


acyl 


CF 3 


NH 2 


NH-ethyl 


amino acid 


acyl 


CF 3 


NH 2 


NH-acetyl 


amino acid 


acyl 


CF 3 


NH 2 


OH 


amino acid 


acyl 


CF 3 


NH 2 


OMe 


amino acid 


acyl 


CF 3 


NH 2 


OEt 


amino acid 


acyl 


CF 3 


NH 2 


O-cyclopropyl 


amino acid 


acyl 


CF 3 


NH 2 


O-acetyl 


amino acid 


acyl 


CF 3 


NH 2 


SH 



241 



R 2 


R* 


X 1 


X 2 


Y 


amino acid 


acyl 


CF 3 


NH 2 


SMe 


amino acid 


acyl 


CF 3 


NH 2 


SEt 


amino acid 


acyl 


CF 3 


NH 2 


S-cyclopropyl 


amino acid 


acyl 


CF 3 


NH 2 


F 


amino acid 


acyl 


CF 3 


NH 2 


CI 


amino acid 


acyl 


CF 3 


NH 2 


Br 


amino acid 


acyl 


CF 3 


NH 2 


I 


acyl 


H 


Br 


NH 2 


H 


acyl 


H 


Br 


NH 2 


NH 2 


acyl 


H 


Br 


NH 2 


NH-cyclopropyl 


acyl 


H 


Br 


NH 2 


NH-methyl 


acyl 


H 


Br 


NH 2 


NH-ethyl 


acyl 


H 


Br 


NH 2 


NH-acetyl 


acyl 


H 


Br 


NH 2 


OH 


acyl 


H 


Br 


NH 2 


OMe 


acyl 


H 


Br 


NH 2 


OEt 


acyl 


H 


Br 


NH 2 


O-cyclopropyl 


acyl 


H 


Br 


NH 2 


O-acetyl 


acyl 


H 


Br 


NH 2 


SH 


acyl 


H 


Br 


NH 2 


SMe 


acyl 


H 


Br 


NH 2 


SEt 


acyl 


H 


Br 


NH 2 


S-cyclopropyl 


acyl 


H 


Br 


NH 2 


F 


acyl 


H 


Br 


NH 2 


CI 


acyl 


H 


Br 


NH 2 


Br 


acyl 


H 


Br 


NH 2 


I 


acyl 


acyl 


Br 


NH 2 


H 


acyl 


acyl 


Br 


NH 2 


NH 2 


acyl 


acyl 


Br 


NH 2 


NH-cyclopropyl 


acyl 


acyl 


Br 


NH 2 


NH-methyl 


acyl 


acyl 


Br 


NH 2 


NH-ethyl 


acyl 


acyl 


Br 


NH 2 


NH-acetyl 


acyl 


acyl 


Br 


NH 2 


OH 


acyl 


acyl 


Br 


NH 2 


OMe 


acyl 


acyl 


Br 


NH 2 


OEt 


acyl 


acyl 


Br 


NH 2 


O-cyclopropyl 


acyl 


acyl 


Br 


NH 2 


O-acetyl 


acyl 


acyl 


Br 


NH 2 


SH 


acyl 


acyl 


Br 


NH 2 


SMe 


acyl 


acyl 


Br 


NH 2 


SEt 


acyl 


acyl 


Br 


NH 2 


S-cyclopropyl 


acyl 


acyl 


Br 


NH 2 


F 


acyl 


acyl 


Br 


NH 2 


CI 


acyl 


acyl 


Br 


NH 2 


Br 


acyl 


acyl 


Br 


NH 2 


I 


acyl 


amino acid 


Br 


NH 2 


H 


acyl 


amino acid 


Br 


NH 2 


NH 2 



R 2 


R* 


X 1 


X 2 


Y 


acyl 


amino acid 


Br 


NH 2 


NH-cyclopropyl 


acyl 


amino acid 


Br 


NH 2 


NH-methyl 


acyl 


amino acid 


Br 


NH 2 


NH-ethyl 


acyl 


amino acid 


Br 


NH 2 


NH-acetyl 


acyl 


amino acid 


Br 


NH 2 


OH 


acyl 


amino acid 


Br 


NH 2 


OMe 


acyl 


amino acid 


Br 


NH 2 


OEt 


acyl 


amino acid 


Br 


NH 2 


O-cyclopropyl 


acyl 


amino acid 


Br 


NH 2 


O-acetyl 


acyl 


amino acid 


Br 


NH 2 


SH 


acyl 


amino acid 


Br 


NH 2 


SMe 


acyl 


amino acid 


Br 


NH 2 


SEt 


acyl 


amino acid 


Br 


NH 2 


S-cyclopropyl 


acyl 


amino acid 


Br 


NH 2 


F 


acyl 


amino acid 


Br 


NH 2 


CI 


acyl 


amino acid 


Br 


NH 2 


Br 


acyl 


amino acid 


Br 


NH 2 


I 


H 


acyl 


Br 


NH 2 


H 


H 


acyl 


Br 


NH 2 


NH 2 


H 


acyl 


Br 


NH 2 


NH-cyclopropyl 


H 


acyl 


Br 


NH 2 


NH-methyl 


H 


acyl 


Br 


NH 2 


NH-ethyl 


H 


acyl 


Br 


NH 2 


NH-acetyl 


H 


acyl 


Br 


NH 2 


OH 


H 


acyl 


Br 


NH 2 


OMe 


H 


acyl 


Br 


NH 2 


OEt 


H 


acyl 


Br 


NH 2 


O-cyclopropyl 


H 


acyl 


Br 


NH 2 


O-acetyl 


H 


acyl 


Br 


NH 2 


SH 


H 


acyl 


Br 


NH 2 


SMe 


H 


acyl 


Br 


NH 2 


SEt 


H 


acyl 


Br 


NH 2 


S-cyclopropyl 


H 


acyl 


Br 


NH 2 


F 


H 


acyl 


Br 


NH 2 


CI 


H 


acyl 


Br 


NH 2 


Br 


H 


acyl 


Br 


NH 2 


I 


H 


amino acid 


Br 


NH 2 


H 


H 


amino acid 


Br 


NH 2 


NH 2 


H 


amino acid 


Br 


NH 2 


NH-cyclopropyl 


H 


amino acid 


Br 


NH 2 


NH-methyl 


H 


amino acid 


Br 


NH 2 


NH-ethyl 


H 


amino acid 


Br 


NH 2 


NH-acetyl 


H 


amino acid 


Br 


NH 2 


OH 


H 


amino acid 


Br 


NH 2 


OMe 


H 


amino acid 


Br 


NH 2 


OEt 


H 


amino acid 


Br 


NH 2 


O-cyclopropyl 


H 


amino acid 


Br 


NH 2 


O-acetyl 



243 



R 2 


R 3 


X 1 


X 2 


Y 


H 


amino acid 


Br 


NH 2 


SH 


H 


amino acid 


Br 


NH 2 


SMe 


H 


amino acid 


Br 


NH 2 


SEt 


H 


amino acid 


Br 


NH 2 


S-cyclopropyl 


H 


amino acid 


Br 


NH 2 


F 


H 


amino acid 


Br 


NH 2 


CI 


H 


amino acid 


Br 


NH 2 


Br 


H 


amino acid 


Br 


NH 2 


I 


amino acid 


amino acid 


Br 


NH 2 


H 


amino acid 


amino acid 


Br 


NH 2 


NII 2 


amino acid 


amino acid 


Br 


'nh 2 


NH-cyclopropyl 


amino acid 


amino acid 


Br 


NH 2 


NH-methyl 


amino acid 


amino acid 


Br 


NH 2 


NH-ethyl 


amino acid 


amino acid 


Br 


NH 2 


NH-acetyl 


amino acid 


amino acid 


Br 


NH 2 


OH 


amino acid 


amino acid 


Br 


NH 2 


OMe 


amino acid 


amino acid 


Br 


NH 2 


OEt 


amino acid 


amino acid 


Br 


NH 2 


O-cyclopropy] 


amino acid 


amino acid 


Br 


NH 2 


O-acetyl 


amino acid 


amino acid 


Br 


NH 2 


SH 


amino acid 


amino acid 


Br 


NH 2 


SMe 


amino acid 


amino acid 


Br 


NH 2 


SEt 


amino acid 


amino acid 


Br 


NH 2 


S-cyclopropyl 


amino acid 


amino acid 


Br 


NH 2 


F 


amino acid 


amino acid 


Br 


NH 2 


CI 


amino acid 


amino acid 


Br 


NH 2 


Br 


amino acid 


amino acid 


Br 


NH 2 


I 


amino acid 


H 


Br 


NH 2 


H 


amino acid 


H 


Br 


NH 2 


NH 2 


amino acid 


H 


Br 


NH 2 


NH-cyclopropyl 


amino acid 


H 


Br 


NH 2 


NH-methyl 


amino acid 


H 


Br 


NH 2 


NH-ethyl 


amino acid 


H 


Br 


NH 2 


NH-acetyl 


amino acid 


H 


Br 


NH 2 


OH 


amino acid 


H 


Br 


NH 2 


OMe 


amino acid 


H 


Br 


NH 2 


OEt 


amino acid 


H 


Br 


NH 2 


O-cyclopropyl 


amino acid 


H 


Br 


NH 2 


O-acetyl 


amino acid 


H 


Br 


NH 2 


SH 


amino acid 


H 


Br 


NH 2 


SMe 


amino acid 


TJ 

rt 


Br 


XTTT 

NH 2 


SEt 


amino acid 


H 


Br 


NH 2 


S-cyclopropyl 


amino acid 


H 


Br 


NH 2 


F 


amino acid 


H 


Br 


NH 2 


CI 


amino acid 


H 


Br 


NH 2 


Br 


amino acid 


H 


Br 


NH 2 


I 


amino acid 


acyl 


Br 


NH 2 


H 



244 



f — 

R 2 


i — 1 

R 


X 1 


1 1 

x z 


Y 


amino acid 


acyl 


Br 


NH 2 


NH 2 


amino acid 


acyl 


Br 


NH 2 


NH-cyclopropyl 


amino acid 


acyl 


Br 


NH 2 


NH-methyl 


amino acid 


acyl 


Br 


NH 2 


NH-ethyl 


amino acid 


acyl 


Br 


NH 2 


NH-acetyl 


amino acid 


acyl 


Br 


NH 2 


OH 


amino acid 


acyl 


Br 


NH 2 


OMe 


amino acid 


acyl 


Br 


NH 2 


OEt 


amino acid 


acyl 


Br 


NH 2 


O-cyclopropyl 


amino acid 


acyl 


Br 


NH 2 


O-acetyl 


amino acid 


acyl 


Br 


NH 2 


SH 


amino acid 


acyl 


Br 


NH 2 


SMe 


amino acid 


acyl 


Br 


NH 2 


SEt 


amino acid 


acyl 


Br 


NH 2 


S-cyclopropyl 


amino acid 


acyl 


Br 


NH 2 


F 


amino acid 


acyl 


Br 


NH 2 


CI 


amino acid 


acyl 


Br 


NH 2 


Br 


amino acid 


acyl 


Br 


NH 2 


I 


acyl 


H 


CI 


NH 2 


H 


acyl 


H 


CI 


NH 2 


NH 2 


acyl 


H 


CI 


NH 2 


NH-cyclopropyl 


acyl 


H 


CI 


NH 2 


NH-methyl 


acyl 


H 


CI 


NH 2 


NH-ethyl 


acyl 


H 


CI 


NH 2 


NH-acetyl 


acyl 


H 


CI 


NH 2 


OH 


acyl 


H 


CI 


NH 2 


OMe 


acyl 


H 


CI 


NH 2 


OEt 


acyl 


H 


CI 


NH 2 


O-cyclopropyl 


acyl 


H 


CI 


NH 2 


O-acetyl 


acyl 


H 


CI 


NH 2 


SH 


acyl 


H 


CI 


NH 2 


SMe 


acyl 


H 


CI 


NH 2 


SEt 


acyl 


H 


CI 


NH 2 


S-cyclopropyl 


acyl 


H 


CI 


NH 2 


F 


acyl 


H 


CI 


NH 2 


CI 


acyl 


H 


CI 


NH 2 


Br 


acyl 


H 


CI 


NH 2 


I 


acyl 


acyl 


CI 


NH 2 


H 


acyl 


acyl 


CI 


NH 2 


NH 2 - 


acyl 


acyl 


CI 


NH 2 


NH-cyclopropyl 


acyl 


acyl 


CI 


\TTT 

NH 2 


XTTT il 1 

NH-methyl 


acyl 


acyl 


CI 


NH 2 


NH-ethyl 


acyl 


acyl 


CI 


NH 2 


NH-acetyl 


acyl 


acyl 


CI 


NH 2 


OH 


acyl 


acyl 


CI 


NH 2 


OMe 


acyl 


acyl 


CI 


NH 2 


OEt 


acyl 


acyl 


CI 


NH 2 


O-cyclopropyl 



245 



R 2 


R 3 


X 1 


X 2 


Y 


acyl 


acyl 


CI 


NH 2 


O-acetyl 


acyl 


acyl 


CI 


NH 2 


SH 


acyl 


acyl 


CI 


NH 2 


SMe 


acyl 


acyl 


CI 


NH 2 


SEt 


acyl 


acyl 


CI 


NH 2 


S-cyclopropyl 


acyl 


acyl 


CI 


NH 2 


F 


acyl 


acyl 


CI 


NH 2 


CI 


acyl 


acyl 


CI 


NH 2 


Br 


acyl 


acyl 


CI 


NH 2 


I 


acyl 


amino acid 


CI 


NH 2 


H 


acyl 


amino acid 


CI 


NH 2 


NH 2 


acyl 


amino acid 


CI 


NH 2 


NH-cyclopropyl 


acyl 


amino acid 


CI 


NH 2 


NH-methyl 


acyl 


amino acid 


CI 


NH 2 


NH-ethyl 


acyl 


amino acid 


CI 


NH 2 


NH-acetyl 


acyl 


amino acid 


CI 


NH 2 


OH 


acyl 


amino acid 


CI 


NH 2 


OMe 


acyl 


amino acid 


CI 


NH 2 


OEt 


acyl 


amino acid 


CI 


NH 2 


O-cyclopropyl 


acyl 


amino acid 


CI 


NH 2 


O-acetyl 


acyl 


amino acid 


CI 


NH 2 


SH 


acyl 


amino acid 


CI 


NH 2 


SMe 


acyl 


amino acid 


CI 


NH 2 


SEt 


acyl 


amino acid 


CI 


NH 2 


S-cyclopropyl 


acyl 


amino acid 


CI 


NH 2 


F 


acyl 


amino acid 


CI 


NH 2 


CI 


acyl 


amino acid 


CI 


NH 2 


Br 


acyl 


amino acid 


CI 


NH 2 


I 


H . 


acyl 


CI 


NH 2 


H 


H 


acyl 


CI 


NH 2 


NH 2 


H 


acyl 


CI 


NH 2 


NH-cyclopropyl 


H 


acyl 


CI 


NH 2 


NH-methyl 


H 


acyl 


CI 


NH 2 


NH-ethyl 


H 


acyl 


CI 


NH 2 


NH-acetyl 


H 


acyl 


CI 


NH 2 


OH 


H 


acyl 


CI 


NH 2 


OMe 


H 


acyl 


CI 


NH 2 


OEt 


H 


acyl 


CI 


NH 2 


O-cyclopropyl 


H 


acyl 


CI 


NH 2 


O-acetyl 


H 


acyl 


CI 


NH 2 


SH 


TT 

H 


acyl 


CI 


NH 2 


SMe 


H 


acyl 


CI 


NH 2 


SEt 


H 


acyl 


CI 


NH 2 


S-cyclopropyl 


H 


acyl 


CI 


NH 2 


F 


H 


acyl 


CI 


NH 2 


CI 


H 


acyl 


a 


NH 2 


Br 


H 


acyl 


CI 


NH 2 


I 



246 



1 >1 ■ — - 

R 


R 3 


X 1 


X 2 


Y 


H 


amino acid 


CI 


NH 2 


H 


H 


amino acid 


CI 


NH 2 


NH 2 


H 


amino acid 


CI 


NH 2 


NH-cyclopropyl 


H 


amino acid 


CI 


NH 2 


NH-methyl 


H 


amino acid 


CI 


NH 2 


NH-ethyl 


H 


amino acid 


CI 


NH 2 


NH-acetyl 


H 


amino acid 


CI 


NH 2 


OH 


H 


amino acid 


CI 


NH 2 


OMe 


H 


amino acid 


CI 


NH 2 


OEt 


H 


amino acid 


CI 


NH 2 


O-cyclopropyl 


H 


amino acid 


CI 


NH 2 


O-acetyl 


H 


amino acid 


CI 


NH 2 


SH 


H 


amino acid 


CI 


NH 2 


SMe 


H 


amino acid 


CI 


NH 2 


SEt 


H 


amino acid 


CI 


NH 2 


S-cyclopropyl 


H 


amino acid 


CI 


NH 2 


F 


H 


amino acid 


CI 


NH 2 


CI 


H 


amino acid 


CI 


NH 2 


Br 


H 


amino acid 


CI 


NH 2 


I 


amino acid 


amino acid 


CI 


NH 2 


H 


amino acid 


amino acid 


CI 


NH 2 


NH 2 


amino acid 


amino acid 


CI 


NH 2 


NH-cyclopropyl 


amino acid 


amino acid 


CI 


NH 2 


NH-methyl 


amino acid 


amino acid 


CI 


NH 2 


NH-ethyl 


amino acid 


amino acid 


CI 


NH 2 


NH-acetyl 


amino acid 


amino acid 


CI 


NH 2 


OH 


amino acid 


amino acid 


CI 


NH 2 


OMe 


amino acid 


amino acid 


CI 


NH 2 


OEt 


amino acid 


amino acid 


CI 


NH 2 


O-cyclopropyl 


amino acid 


amino acid 


CI 


NH 2 


O-acetyl 


amino acid 


amino acid 


CI 


NH 2 


SH 


amino acid 


amino acid 


CI 


NH 2 


SMe 


amino acid 


amino acid 


CI 


NH 2 


SEt 


amino acid 


amino acid 


CI 


NH 2 


S-cyclopropyl 


amino acid 


amino acid 


CI 


NH 2 


F 


amino acid 


amino acid 


CI 


NH 2 


CI 


amino acid 


amino acid 


CI 


NH 2 


Br 


amino acid 


amino acid 


CI 


NH 2 


I 


amino acid 


H 


CI 


NH 2 


H 


amino acid 


H 


CI 


NH 2 


NH 2 


amino acid 


TT 

H 


CI 


NH 2 


NH-cyclopropyl 


amino acid 


H 


CI 


NH 2 


NH-methyl 


amino acid 


H 


CI 


NH 2 


NH-ethyl 


amino acid 


H 


CI 


NH 2 


NH-acetyl 


amino acid 


H 


CI 


NH 2 


OH 


amino acid 


H 


CI 


NH 2 


OMe 


amino acid 


H 


CI 


NH 2 


OEt 



247 



— 7 

R 


R 


X 1 


X 2 


Y 


amino acid 


H 


CI 


NH 2 


O-cyclopropyl 


amino acid 


H 


CI 


NH 2 


O-acetyl 


amino acid 


H 


CI 


NH 2 


SH 


amino acid 


H 


CI 


NH 2 


SMe 


amino acid 


H 


CI 


NH 2 


SEt 


amino acid 


H 


CI 


NH 2 


S-cyclopropyl 


amino acid 


H 


CI 


NH 2 


F 


amino acid 


H 


CI 


NH 2 


CI 


amino acid 


H 


CI 


NH 2 


Br 


amino acid 


H 


CI 


NH 2 


I 


amino acid 


acyl 


CI 


NH 2 


H 


amino acid 


acyl 


CI 


NH 2 


NH 2 


amino acid 


acyl 


CI 


NH 2 


NH-cyclopropyl 


amino acid 


acyl 


CI 


NH 2 


NH-methyl 


amino acid 


acyl 


CI 


NH 2 


NH-ethyl 


amino acid 


acyl 


CI 


NH 2 


NH-acetyl 


amino acid 


acyl 


CI 


NH 2 


OH 


amino acid 


acyl 


CI 


NH 2 


OMe 


amino acid 


acyl 


CI 


NH 2 


OEt 


amino acid 


acyl 


CI 


NH 2 


O-cyclopropyl 


amino acid 


acyl 


CI 


NH 2 


O-acetyl 


amino acid 


acyl 


CI 


NH 2 


SH 


amino acid 


acyl 


CI 


NH 2 


SMe 


amino acid 


acyl 


CI 


NH 2 


SEt 


amino acid 


acyl 


CI 


NH 2 


S-cyclopropyl 


amino acid 


acyl 


CI 


NH 2 


F 


amino acid 


acyl 


CI 


NH 2 


CI 


amino acid 


acyl 


CI 


NH 2 


Br 


amino acid 


acyl 


CI 


NH 2 


I 


acyl 


H 


F 


NH 2 


H 


acyl 


H 


F 


NH 2 


NH 2 


acyl 


H 


F 


NH 2 


NH-cyclopropyl 


acyl 


H 


F 


NH 2 


NH-methyl 


acyl 


H 


F 


NH 2 


NH-ethyl 


acyl 


H 


F 


NH 2 


NH-acetyl 


acyl 


H 


F 


NH 2 


OH 


acyl 


H 


F 


NH 2 


OMe 


acyl 


H 


F 


NH 2 


OEt 


acyl 


H 


F 


NH 2 


O-cyclopropyl 


acyl 


H 


F 


NH 2 


O-acetyl 


acyl 


ri 


r 


NH 2 


or t 

SH 


acyl 


H 


F 


NH 2 


SMe 


acyl 


H 


F 


NH 2 


SEt 


acyl 


H 


F 


NH 2 


S-cyclopropyl 


acyl 


H 


F 


NH 2 


F 


acyl 


H 


F 


NH 2 


CI 


acyl 


H 


F 


NH 2 


Br 



248 



R 2 


R* 


X 1 


X 2 


Y 


acyl 


H 


F 


NH 2 


I 


acyl 


acyl 


F 


NH 2 


H 


acyl 


acyl 


F 


NH 2 


NH 2 


acyl 


acyl 


F 


NH 2 


NH-cyclopropyl 


acyl 


acyl 


F 


NH 2 


NH-methyl 


acyl 


acyl 


F 


NH 2 


NH-ethyl 


acyl 


acyl 


F 


NH 2 


NH-acetyl 


acyl 


acyl 


F 


NH 2 


OH 


acyl 


acyl 


F 


NH 2 


OMe 


acyl 


acyl 


F 


NH 2 


OEt 


acyl 


acyl 


F 


NH 2 


O-cyclopropyl 


acyl 


acyl 


F 


NH 2 


O-acetyl 


acyl 


acyl 


F 


NH 2 


SH 


acyl 


acyl 


F 


NH 2 


SMe 


acyl 


acyl 


F 


NH 2 


SEt 


acyl 


acyl 


F 


NH 2 


S-cyclopropyl 

= a : — c_v 


acyl 


acyl 


F 


NH 2 


F 


acyl 


acyl 


F 


NH 2 


CI 


acyl 


acyl 


F 


NH 2 


Br 


acyl 


acyl 


F 


NH 2 


I 


acyl 


amino acid 


F 


NH 2 


H 


acyl 


amino acid 


F 


NH 2 


NH 2 


acyl 


amino acid 


F 


NH 2 


NH-cyclopropyl 


acyl 


amino acid 


F 


NH 2 


NH-methyl 


acyl 


amino acid 


F 


NH 2 


NH-ethyl 


acyl 


amino acid 


F 


NH 2 


NH-acetyl 


acyl 


amino acid 


F 


NH 2 


OH 


acyl 


amino acid 


F 


NH 2 


OMe 


acyl 


amino acid 


F 


NH 2 


OEt 


acyl 


amino acid 


F 


NH 2 


O-cyclopropyl 


acyl 


amino acid 


F 


NH 2 


O-acetyl 


acyl 


amino acid 


F 


NH 2 


SH 


acyl 


amino acid 


F 


NH 2 


SMe 


acyl 


amino acid 


F 


NH 2 


SEt 


acyl 


amino acid 


F 


NH 2 


S-cyclopropyl 


acyl 


amino acid 


F 


NH 2 


F 


acyl 


amino acid 


F 


NH 2 


CI 


acyl 


amino acid 


F 


NH 2 


Br 


acyl 


amino acid 


F 


NH 2 


I 


H 


acyl 


F 


NH 2 


H 


H 


acyl 


F 


NH 2 


NH 2 


H 


acyl 


F 


NH 2 


NH-cyclopropyl 


H 


acyl 


F 


NH 2 


NH-methyl 


H 


acyl 


F 


NH 2 


NH-ethyl 


H 


acyl 


F 


NH 2 


NH-acetyl 


H 


acyl 


F 


NH 2 


OH 


H 


acyl 


F 


NH 2 


OMe 





R 3 


X 1 


X 1 


Y 


H 


acyl 


F 


NH 2 


OEt 


H 


acyl 


F 


NH 2 


O-cyclopropyl 


H 


acyl 


F 


NH 2 


O-acetyl 


H 


acyl 


F 


NH 2 


SH 


H 


acyl 


F 


NH 2 


SMe 


H 


acyl 


F 


NH 2 


SEt 


H 


acyl 


F 


NH 2 


S-cyclopropyl 


H 


acyl 


F 


NH 2 


F 


H 


acyl 


F 


NH 2 


CI 


H 


acyl 


F 


NH 2 


Br 


H 


acyl 


F 


NH 2 


I 


H 


amino acid 


F 


NH 2 


H 


H 


amino acid 


F 


NH 2 


NH 2 


H 


amino acid 


F 


NH 2 


NH-cyclopropyl 


H 


amino acid 


F 


NH 2 


NH-methyl 


H 


amino acid 


F 


NH 2 


NH-ethyl 


H 


amino acid 


F 


NH 2 


NH-acetyl 


H 


amino acid 


F 


NH 2 


OH 


H 


amino acid 


F 


NH 2 


OMe 


H 


amino acid 


F 


NH 2 


OEt 


H 


amino acid 


F 


NH 2 


O-cyclopropyl 


H 


amino acid 


F 


NH 2 


O-acetyl 


H 


amino acid 


F 


NH 2 


SH 


H 


amino acid 


F 


NH 2 


SMe 


H 


amino acid 


F 


NH 2 


SEt 


H 


amino acid 


F 


NH 2 


S-cyclopropyl 


H 


amino acid 


F 


NH 2 


F 


H 


amino acid 


F 


NH 2 


CI 


H 


amino acid 


F 


NH 2 


Br 


H 


amino acid 


F 


NH 2 


I 


amino acid 


amino acid 


F 


NH 2 


H 


amino acid 


amino acid 


F 


NH 2 


NH 2 


amino acid 


amino acid 


F 


NH 2 


NH-cyclopropyl 


amino acid 


amino acid 


F 


NH 2 


NH-methyl 


amino acid 


amino acid 


F 


NH 2 


NH-ethyl 


amino acid 


amino acid 


F 


NH 2 


NH-acetyl 


amino acid 


amino acid 


F 


NH 2 


OH 


amino acid 


amino acid 


F 


NH 2 


OMe 


amino acid 


amino acid 


F 


NH 2 


OEt 


amino acid 


amino acid 


F 


NH 2 


O-cyclopropyl 


amino acid 


amino acid 


F 


NH 2 


O-acetyl 


amino acid 


amino acid 


F 


NH 2 


SH 


amino acid 


amino acid 


F 


NH 2 


SMe 


amino acid 


amino acid 


F 


NH 2 


SEt 


amino acid 


amino acid 


F 


NH 2 


S-cyclopropyl 


amino acid 


amino acid 


F 


NH 2 


F 


amino acid 


amino acid 


F 


NH 2 


CI 



250 



R 2 


R 3 


X 1 


X 2 


Y 


amino acid 


amino acid 


F 


NH 2 


Br 


amino acid 


amino acid 


F 


NH 2 


I 


amino acid 


H 


F 


NH 2 


H 


amino acid 


H 


F 


NH 2 


NH 2 


amino acid 


H 


F 


NH 2 


NH-cyclopropyl 


amino acid 


H 


F 


NH 2 


NH-methyl 


amino acid 


H 


F 


NH 2 


NH-ethyl 


amino acid 


H 


F 


NH 2 


NH-acetyl 


amino acid 


H 


F 


NH 2 


OH 


amino acid 


H 


F 


NH 2 


OMe 


amino acid 


H 


F 


NH 2 


OEt 


amino acid 


H 


F 


NH 2 


O-cyclopropyl 


amino acid 


H 


F 


NH 2 


O-acetyl 


amino acid 


H 


F 


NH 2 


SH 


amino acid 


H 


F 


NH 2 


SMe 


amino acid 


H 


F 


NH 2 


SEt 


amino acid 


H 


F 


NH 2 


S-cyclopropyl 


amino acid 


H 


F 


NH 2 


F 


amino acid 


H 


F 


NH 2 


CI 


amino acid 


H 


F 


NH 2 


Br 


amino acid 


H 


F 


NH 2 


IT 


amino acid 


acyl 


F 


NH 2 


H 


amino acid 


acyl 


F 


NH 2 


NH 2 


amino acid 


acyl 


F 


NH 2 


NH-cyclopropyl 


amino acid 


acyl 


F 


NH 2 


NH-methyl 


amino acid 


acyl 


F 


NH 2 


NH-ethyl 


amino acid 


acyl 


F 


NH 2 


NH-acetyl 


amino acid 


acyl 


F 


NH 2 


OH 


amino acid 


acyl 


F 


NH 2 


OMe 


amino acid 


acyl 


F 


NH 2 


OEt 


amino acid 


acyl 


F 


NH 2 


O-cyclopropyl 


amino acid 


acyl 


F 


NH 2 


O-acetyl 


amino acid 


acyl 


F 


NH 2 


SH 


amino acid 


acyl 


F 


NH 2 


SMe 


amino acid 


acyl 


F 


NH 2 


SEt 


amino acid 


acyl 


F 


NH 2 


S-cyclopropyl 


amino acid 


acyl 


F 


NH 2 


F 


amino acid 


acyl 


F 


NH 2 


CI 


amino acid 


acyl 


F 


NH 2 


Br 


amino acid 


acyl 


F 


NH 2 


I 


acyl 


H 


NH 2 


NH 2 


H 


acyl 


H 


NH 2 


NH 2 


NH 2 


acyl 


H 


NH 2 


NH 2 


NH-cyclopropyl 


acyl 


H 


NH 2 


NH 2 


NH-methyl 


acyl 


H 


NH 2 


NH 2 


NH-ethyl 


acyl 


H 


NH 2 


NH 2 


NH-acetyl 


acyl 


H 


NH 2 


NH 2 


OH 



251 



R z 


R 3 


X 1 


X 2 


Y 


acyl 


H 


NH 2 


NH 2 


OMe 


acyl 


H 


NH 2 


NH 2 


OEt 


acyl 


H 


NH 2 


NH 2 


O-cyclopropyl 


acyl 


H 


NH 2 


NH 2 


O-acetyl 


acyl 


H 


NH 2 


NH 2 


SH 


acyl 


H 


NH 2 


NH 2 


SMe 


acyl 


H 


NH 2 


NH 2 


SEt 


acyl 


H 


NH 2 


NH 2 


S-cyclopropyl 


acyl 


H 


NH 2 


NH 2 


F 


acyl 


H 


NH 2 


NH 2 


CI 


acyl 


H 


NH 2 


NH 2 


Br 


acyl 


H 


NH 2 


NH 2 


I 


acyl 


acyl 


NH 2 


NH 2 


H 


acyl 


acyl 


NH 2 


NH 2 


NH 2 


acyl 


acyl 


NH 2 


NH 2 


NH-cyclopropyl 


acyl 


acyl 


NH 2 


NH 2 


NH-methyl 


acyl 


acyl 


NH 2 


NH 2 


NH-ethyl 


acyl 


acyl 


NH 2 


NH 2 


NH-acetyl 


acyl 


acyl 


NH 2 


NH 2 


OH 


acyl 


acyl 


NH 2 


NH 2 


OMe 


acyl 


acyl 


NH 2 


NH 2 


OEt 


acyl 


acyl 


NH 2 


NH 2 


O-cyclopropyl 


acyl 


acyl 


NH 2 


NH 2 


O-acetyl 


acyl 


acyl 


NH 2 


NH 2 


SH 


acyl 


acyl 


NH 2 


NH 2 


SMe 


acyl 


acyl 


NH 2 


NH 2 


SEt 


acyl 


acyl 


NH 2 


NH 2 


S-cyclopropyl 


acyl 


acyl 


NH 2 


NH 2 


F 


acyl 


acyl 


NH 2 


NH 2 


CI 


acyl 


acyl 


NH 2 


NH 2 


Br 


acyl 


acyl 


NH 2 


NH 2 


I 


acyl 


amino acid 


NH 2 


NH 2 


H 


acyl 


amino acid 


NH 2 


NH 2 


NH 2 


acyl 


amino acid 


NH 2 


NH 2 


NH-cyclopropyl 


acyl 


amino acid 


NH 2 


NH 2 


NH-methyl 


acyl 


amino acid 


NH 2 


NH 2 


NH-ethyl 


acyl 


amino acid 


NH 2 


NH 2 


NH-acetyl 


acyl 


amino acid 


NH 2 


NH 2 


OH 


acyl 


amino acid 


NH 2 


NH 2 


OMe 


acyl 


amino acid 


NH 2 


NH 2 


OEt 


acyl 


amino acid 


NH 2 


NH 2 


O-cyclopropyl 


acyl 


amino acid 


NH 2 


NH 2 


O-acetyl 


acyl 


amino acid 


NH 2 


NH 2 


SH 


acyl 


amino acid 


NH 2 


NH 2 


SMe 


acyl 


amino acid 


NH 2 


NH 2 


SEt 


acyl 


amino acid 


NH 2 


NH 2 


S-cyclopropyl 


acyl 


amino acid 


NH 2 


NH 2 


F 



R 2 


R J 


X 1 


X 2 


Y 


acyl 


amino acid 


NH 2 


NH 2 


CI 


acyl 


amino acid 


NH 2 


NH 2 


Br 


acyl 


amino acid 


NH 2 


NH 2 


I 


H 


acyl 


NH 2 


NH 2 


H 


H 


acyl 


NH 2 


NH 2 


NH 2 


H 


acyl 


NH 2 


NH 2 


NH-cyclopropyl 


H 


acyl 


NH 2 


NH 2 


NH-methyl 


H 


acyl 


NH 2 


NH 2 


NH-ethyl 


H 


acyl 


NH 2 


NH 2 


NH-acetyl 


H 


acyl 


NH 2 


NH 2 


OH 


H 


acyl 


NH 2 


NH 2 


OMe 


H 


acyl 


NH 2 


NH 2 


OEt 


H 


acyl 


NH 2 


NH 2 


O-cyclopropyl 


H 


acyl 


NH 2 


NH 2 


O-acetyl 


H 


acyl 


NH 2 


NH 2 


SH 


H 


acyl 


NH 2 


NH 2 


SMe 


H 


acyl 


NH 2 


NH 2 


SEt 


H 


acyl 


NH 2 


NH 2 


S-cyclopropyl 


H 


acyl 


NH 2 


NH 2 


F 


H 


acyl 


NH 2 


NH 2 


CI 


H 


acyl 


NH 2 


NH 2 


Br 


H 


acyl 


NH 2 


NH 2 


I 


H 


amino acid 


NH 2 


NH 2 


H 


H 


amino acid 


NH 2 


NH 2 


NH 2 


H 


amino acid 


NH 2 


NH 2 


NH-cyclopropyl 


H 


amino acid 


NH 2 


NH 2 


NH-methyl 


H 


amino acid 


NH 2 


NH 2 


NH-ethyl 


H 


amino acid 


NH 2 


NH 2 


NH-acetyl 


H 


amino acid 


NH 2 


NH 2 


OH 


H 


amino acid 


NH 2 


NH 2 


OMe 


H 


amino acid 


NH 2 


NH 2 


OEt 


H 


amino acid 


NH 2 


NH 2 


O-cyclopropyl 


H 


amino acid 


NH 2 


NH 2 


O-acetyl 


H 


amino acid 


NH 2 


NH 2 


SH 


H 


amino acid 


NH 2 


NH 2 


SMe 


H 


amino acid 


NH 2 


NH 2 


SEt 


H 


amino acid 


NH 2 


NH 2 


S-cyclopropyl 


H 


amino acid 


NH 2 


NH 2 


F 


H 


amino acid 


NH 2 


NH 2 


CI 


H 


amino acid 


NH 2 


NH 2 


Br 


TT 

H 


amino acid 


NH 2 


NH 2 


I 


amino acid 


amino acid 


NH 2 


NH 2 


H 


amino acid 


amino acid 


NH 2 


NH 2 


NH 2 


amino acid 


amino acid 


NH 2 


NH 2 


NH-cyclopropyl 


amino acid 


amino acid 


NH 2 


NH 2 


NH-methyl 


amino acid 


amino acid 


NH 2 


NH 2 


NH-ethyl 


amino acid 


amino acid 


NH 2 


NH 2 


NH-acetyl 



253 





R* 


X 1 


X 2 


Y 


amino acid 


amino acid 


NH 2 


NH 2 


OH 


amino acid 


amino acid 


NH 2 


NH 2 


OMe 


amino acid 


amino acid 


NH 2 


NH 2 


OEt 


amino acid 


amino acid 


NH 2 


NH 2 


O-cyclopropyl 


amino acid 


amino acid 


NH 2 


NH 2 


O-acetyl 


amino acid 


amino acid 


NH 2 


NH 2 


SH 


amino acid 


amino acid 


NH 2 


NH 2 


SMe 


amino acid 


amino acid 


NH 2 


NH 2 


SEt 


amino acid 


amino acid 


NH 2 


NH 2 


S-cycIopropyl 


amino acid 


amino acid 


NH 2 


NH 2 


F 


amino acid 


amino acid 


NH 2 


NH 2 


CI 


amino acid 


amino acid 


NH 2 


NH 2 


Br 


amino acid 


amino acid 


NH 2 


NH 2 


I 


amino acid 


H 


NH 2 


NH 2 


H 


amino acid 


H 


NH 2 


NH 2 


NH 2 


amino acid 


H 


NH 2 


NH 2 


NH-cyclopropyl 


amino acid 


H 


NH 2 


NH 2 


NH-methyl 


amino acid 


H 


NH 2 


NH 2 


NH-ethyl 


amino acid 


H 


NH 2 


NH 2 


NH-acetyl 


amino acid 


H 


NH 2 


NH 2 


OH 


amino acid 


H 


NH 2 


NH 2 


OMe 


amino acid 


H 


NH 2 


NH 2 


OEt 


amino acid 


H 


NH 2 


NH 2 


O-cyclopropyl 


amino acid 


H 


NH 2 


NH 2 


O-acetyl 


amino acid 


H 


NH 2 


NH 2 


SH 


amino acid 


H 


NH 2 


NH 2 


SMe 


amino acid 


H 


NH 2 


NH 2 


SEt 


amino acid 


L H 


NH 2 


NH 2 


S-cyclopropyl 


amino acid 


H 


NH 2 


NH 2 


F 


amino acid 


H 


NH 2 


NH 2 


CI 


amino acid 


H 


NH 2 


NH 2 


Br 


amino acid 


H 


NH 2 


NH 2 


I 


amino acid 


acyl 


NH 2 


NH 2 


H 


amino acid 


acyl 


NH 2 


NH 2 


NH 2 


amino acid 


acyl 


NH 2 


NH 2 


NH-cyclopropyl 


amino acid 


acyl 


NH 2 


NH 2 


NH-methyl 


amino acid 


acyl 


NH 2 


NH 2 


NH-ethyl 


amino acid 


acyl 


NH 2 


NH 2 


NH-acetyl 


amino acid 


acyl 


NH 2 


NH 2 


OH 


amino acid 


acyl 


NH 2 


NH 2 


OMe 


amino acid 


acyl 


NH 2 


NH 2 


OEt 


amino acid 


acyl 


NH 2 


NH 2 


O-cyclopropyl 


amino acid 


acyl 


NH 2 


NH 2 


O-acetyl 


amino acid 


acyl 


NH 2 


NH 2 


SH 


amino acid 


acyl 


NH 2 


NH 2 


SMe 


amino acid 


acyl 


NH 2 


NH 2 


SEt 


amino acid 


acyl 


NH 2 


NH 2 


S-cyclopropyl 



254 



R 2 


R J 


X 1 


X 2 


Y 


amino acid 


acyl 


NH 2 


NH 2 


F 


amino acid 


acyl 


NH 2 


NH 2 


CI 


amino acid 


acyl 


NH 2 


NH 2 


Br 


amino acid 


acyl 


NH 2 


NH 2 


I 


acyl 


H 


SH 


NH 2 


H 


acyl 


H 


SH 


NH 2 


NH 2 


acyl 


H 


SH 


NH 2 


NH-cyclopropyl 


acyl 


H 


SH 


NH 2 


NH-methyl 


acyl 


H 


SH 


NH 2 


NH-ethyl 


acyl 


H 


SH 


NH 2 


NH-acetyl 


acyl 


H 


SH 


NH 2 


OH 


acyl 


H 


SH 


NH 2 


OMe 


acyl 


H 


SH 


NH 2 


OEt 


acyl 


H 


SH 


NH 2 


O-cyclopropyl 


acyl 


H 


SH 


NH 2 


O-acetyl 


acyl 


H 


SH 


NH 2 


SH 


acyl 


H 


SH 


NH 2 


SMe 


acyl 


H 


SH 


NH 2 


SEt 


acyl 


H 


SH 


NH 2 


S-cyclopropyl 


acyl 


H 


SH 


NH 2 


F 


acyl 


H 


SH 


NH 2 


CI 


acyl 


H 


SH 


NH 2 


Br 


acyl 


H 


SH 


NH 2 


I 


acyl 


acyl 


SH 


NH 2 


H 


acyl 


acyl 


SH 


NH 2 


NH 2 


acyl 


acyl 


SH 


NH 2 


NH-cyclopropyl 


acyl 


acyl 


SH 


NH 2 


NH-methyl 


acyl 


acyl 


SH 


NH 2 


NH-ethyl 


acyl 


acyl 


SH 


NH 2 


NH-acetyl 


acyl 


acyl 


SH 


NH 2 


OH 


acyl 


acyl 


SH 


NH 2 


OMe 


acyl 


acyl 


SH 


NH 2 


OEt 


acyl 


acyl 


SH 


NH 2 


O-cyclopropyl 


acyl 


acyl 


SH 


NH 2 


O-acetyl 


acyl 


acyl 


SH 


NH 2 


SH 


acyl 


acyl 


SH 


NH 2 


SMe 


acyl 


acyl 


SH 


NH 2 


SEt 


acyl 


acyl 


SH 


NH 2 


S-cyclopropyl 


acyl 


acyl 


SH » 


NH 2 


F 


acyl 


acyl 


SH 


NH 2 


CI 


acyl 


acyl 


SH 


NH 2 


Br 


acyl 


acyl 


SH 


NH 2 


I 


acyl 


amino acid 


SH 


NH 2 


H 


acyl 


amino acid 


SH 


NH 2 


NH 2 


acyl 


amino acid 


SH 


NH 2 


NH-cyclopropyl 


acyl 


amino acid 


SH 


NH 2 


NH-methyl 


acyl 


amino acid 


SH 


NH 2 


NH-ethyl 



255 



R 2 


R 3 


X 1 


X 2 


Y 


acyl 


amino acid 


SH 


NH 2 


NH-acetyl 


acyl 


amino acid 


SH 


NH 2 


OH 


acyl 


amino acid 


SH 


NH 2 


OMe 


acyl 


amino acid 


SH 


NH 2 


OEt 


acyl 


amino acid 


SH 


NH 2 


O-cyclopropyl 


acyl 


amino acid 


SH 


NH 2 


O-acetyl 


acyl 


amino acid 


SH 


NH 2 


SH 


acyl 


amino acid 


SH 


NH 2 


SMe 


acyl 


amino acid 


SH 


NH 2 


SEt 


acyl 


amino acid 


SH 


NH 2 


S-cyclopropyl 


acyl 


amino acid 


SH 


NH 2 


F 


acyl 


amino acid 


SH 


NH 2 


CI 


acyl 


amino acid 


SH 


NH 2 


Br 


acyl 


amino acid 


SH 


NH 2 


I 


H 


acyl 


SH 


NH 2 


H 


H 


acyl 


SH 


NH 2 


NH 2 


H 


acyl 


SH 


NH 2 


NH-cyclopropyl 


H 


acyl 


SH 


NH 2 


NH-methyl 


H 


acyl 


SH 


NH 2 


NH-ethyl 


H 


acyl 


SH 


NH 2 


NH-acetyl 


H 


acyl 


SH 


NH 2 


OH 


H 


acyl 


SH 


NH 2 


OMe 


H 


acyl 


SH 


NH 2 


OEt 


H 


acyl 


SH 


NH 2 


O-cyclopropyl 


H 


acyl 


SH 


NH 2 


O-acetyl 


H 


acyl 


SH 


NH 2 


SH 


H 


acyl 


SH 


NH 2 


SMe 


H 


acyl 


SH 


NH 2 


SEt 


H 


acyl 


SH 


NH 2 


S-cyclopropyl 


H 


acyl 


SH 


NH 2 


F 


H 


acyl 


SH 


NH 2 


CI 


H 


acyl 


SH 


NH 2 


Br 


H 


acyl 


SH 


NH 2 


I 


H 


amino acid 


SH 


NH 2 


H 


H 


amino acid 


SH 


NH 2 


NH 2 


H 


amino acid 


SH 


NH 2 


NH-cyclopropyl 


H 


amino acid 


SH 


NH 2 


NH-methyl 


H 


amino acid 


SH 


NH 2 


NH-ethyl 


H 


amino acid 


SH 


NH 2 


NH-acetyl 


H 


amino acid 


SH 


NH 2 


OH 


TT 

H 


amino acid 


SH 


NH 2 


OMe 


H 


amino acid 


SH 


NH 2 


OEt 


H 


amino acid 


SH 


NH 2 


O-cyclopropyl 


H 


amino acid 


SH 


NH 2 


O-acetyl 


H 


amino acid 


SH 


NH 2 


SH 


H 


amino acid 


SH 


NH 2 


SMe 


H 


amino acid 


SH 


NH 2 


SEt 



256 



R 2 


R 3 


X 1 


X 2 


Y 


H 


amino acid 


SH 


NH 2 


S-cyclopropyl 


H 


amino acid 


SH 


NH 2 


F 


H 


amino acid 


SH 


NH 2 


CI 


H 


amino acid 


SH 


NH 2 


Br 


H 


amino acid 


SH 


NH 2 


I 


amino acid 


amino acid 


SH 


NH 2 


H 


amino acid 


amino acid 


SH 


NH 2 


NH 2 


amino acid 


amino acid 


SH 


NH 2 


NH-cyclopropyl 


amino acid 


amino acid 


SH 


NH 2 


NH-methyl 


amino acid 


amino acid 


SH 


NH 2 


NH-ethyl 


amino acid 


amino acid 


SH 


NH 2 


NH-acetyl 


amino acid 


amino acid \ 


SH 


NH 2 


OH 


amino acid 


amino acid 


SH 


NH 2 


OMe 


amino acid 


amino acid 


SH 


NH 2 


OEt 


amino acid 


amino acid 


SH 


NH 2 


O-cyclopropyl 


amino acid 


amino acid 


SH 


NH 2 


O-acetyl 


amino acid 


amino acid 


SH 


NH 2 


SH 


amino acid 


amino acid 


SH 


NH 2 


SMe 


amino acid 


amino acid 


SH 


NH 2 


SEt 


amino acid 


amino acid 


SH 


NH 2 


S-cyclopropyl 


amino acid 


amino acid 


SH 


NH 2 


F 


amino acid 


amino acid 


SH 


NH 2 


CI 


amino acid 


amino acid 


SH 


NH 2 


Br 


amino acid 


amino acid 


SH 


NH 2 


I 


amino acid 


H 


SH 


NH 2 


H 


amino acid 


H 


SH 


NH 2 


NH 2 


amino acid 


H 


SH 


NH 2 


NH-cyclopropyl 


amino acid 


H 


SH 


NH 2 


NH-methyl 


amino acid 


H 


SH 


NH 2 


NH-ethyl 


amino acid 


H 


SH 


NH 2 


NH-acetyl 


amino acid 


H 


SH 


NH 2 


OH 


amino acid 


H 


SH 


NH 2 


OMe 


amino acid 


H 


SH 


NH 2 


OEt 


amino acid 


H 


SH 


NH 2 


O-cyclopropyl 


amino acid 


H 


SH 


NH 2 


O-acetyl 


amino acid 


H 


SH 


NH 2 


SH 


amino acid 


H 


SH 


NH 2 


SMe 


amino acid 


H 


SH 


NH 2 


SEt 


amino acid 


H 


SH 


NH 2 


S-cyclopropyl 


amino acid 


H 


SH 


NH 2 


F 


amino acid 


H 


SH 


NH 2 


CI 


amino acid 


H 


SH 


NH 2 


Br 


amino acid 


H 


SH 


NH 2 


I 


amino acid 


acyl 


SH 


NH 2 


H 


amino acid 


acyl 


SH 


NH 2 


NH 2 


amino acid 


acyl 


SH 


NH 2 


NH-cyclopropyl 


amino acid 


acyl 


SH 


NH 2 


NH-methyl 



257 



R 2 


R J 


X 1 


X 2 


Y 


amino acid 


acyl 


SH 


NH 2 


NH-ethyl 


amino acid 


acyl 


SH 


NH 2 


NH-acetyl 


amino acid 


acyl 


SH 


NH 2 


OH 


amino acid 


acyl 


SH 


NH 2 


OMe 


amino acid 


acyl 


SH 


NH 2 


OEt 


amino acid 


acyl 


SH 


NH 2 


O-cyclopropyl 


amino acid 


acyl 


SH 


NH 2 


O-acetyl 


amino acid 


acyl 


SH 


NH 2 


SH 


amino acid 


acyl 


SH 


NH 2 


SMe 


amino acid 


acyl 


SH 


NH 2 


SEt 


amino acid 


acyl 


SH 


NH 2 


S-cyclopropyl 


amino acid 


acyl 


SH 


NH 2 


F 


amino acid 


acyl 


SH 


NH 2 


CI 


amino acid 


acyl 


SH 


NH 2 


Br 


amino acid 


acyl 


SH 


NH 2 


I 


acyl 


H 


OH 


NH 2 


H 


acyl 


H 


OH 


NH 2 


NH 2 


acyl 


H 


OH 


NH 2 


NH-cyclopropyl 


acyl 


H 


OH 


NH 2 


NH-methyl 


acyl 


H 


OH 


NH 2 


NH-ethyl 


acyl 


H 


OH 


NH 2 


NH-acetyl i 


acyl 


H 


OH 


NH 2 


OH 


acyl 


H 


OH 


NH 2 


OMe 


acyl 


H 


OH 


NH 2 


OEt 


acyl 


H 


OH 


NH 2 


O-cyclopropyl 


acyl 


H 


OH 


NH 2 


O-acetyl 


acyl 


H 


OH 


NH 2 


SH 


acyl 


H 


OH 


NH 2 


SMe 


acyl 


H 


OH 


NH 2 


SEt 


acyl 


H 


OH 


NH 2 


S-cyclopropyl 


acyl 


H 


OH 


NH 2 


F 


acyl 


H 


OH 


NH 2 


CI 


acyl 


H 


OH 


NH 2 


Br 


acyl 


H 


OH 


NH 2 


I 


acyl 


acyl 


OH 


NH 2 


H 


acyl 


acyl 


OH 


NH 2 


NH 2 


acyl 


acyl 


OH 


NH 2 


NH-cyclopropyl 


acyl 


acyl 


OH 


NH 2 


NH-methyl 


acyl 


acyl 


OH 


NH 2 


NH-ethyl 


acyl 


acyl 


OH 


NH 2 


NH-acetyl 


acyl 


acyl 


OH 


NH 2 


OH 


acyl 


acyl 


OH 


NH 2 


OMe 


acyl 


acyl 


OH 


NH 2 


OEt 


acyl 


acyl 


OH 


NH 2 


O-cyclopropyl 


acyl 


acyl 


OH 


NH 2 


O-acetyl 


acyl 


acyl 


OH 


NH 2 


SH 


acyl 


acyl 


OH 


NH 2 


SMe 



258 



R 2 


R< 


X 1 


X 2 


Y 


acyl 


acyl 


OH 


NH 2 


SEt 


acyl 


acyl 


OH 


NH 2 


S-cyclopropyl 


acyl 


acyl 


OH 


NH 2 


F 


acyl 


acyl 


OH 


NH 2 


CI 


acyl 


acyl 


OH 


NH 2 


Br 


acyl 


acyl 


OH 


NH 2 


I 


acyl 


amino acid 


OH 


NH 2 


H 


acyl 


amino acid 


OH 


NH 2 


NH 2 


acyl 


amino acid 


OH 


NH 2 


NH-cyclopropyl 


acyl 


amino acid 


OH 


NH 2 


NH-methyl 


acyl 


amino acid 


OH 


NH 2 


NH-ethyl 


acyl 


amino acid 


OH 


NH 2 


NH-acetyl 


acyl 


amino acid 


OH 


NH 2 


OH 


acyl 


amino acid 


OH 


NH 2 


OMe 


acyl 


amino acid 


OH 


NH 2 


OEt 


acyl 


amino acid 


OH 


NH 2 


O-cyclopropyl 


acyl 


amino acid 


OH 


NH 2 


O-acetyl 


acyl 


amino acid 


OH 


NH 2 


SH 


acyl 


amino acid 


OH 


NH 2 


SMe 


acyl 


amino acid 


OH 


NH 2 


SEt 


acyl 


amino acid 


OH 


NH 2 


S-cyclopropyl 


acyl 


amino acid 


OH 


NH 2 


F 


acyl 


amino acid 


OH 


NH 2 


CI 


acyl 


amino acid 


OH 


NH 2 


Br 


acyl 


amino acid 


OH 


NH 2 


I 


H 


acyl 


OH 


NH 2 


H 


H 


acyl 


OH 


NH 2 


NH 2 


H 


acyl 


OH 


NH 2 


NH-cyclopropyl 


H 


acyl 


OH 


NH 2 


NH-methyl 


H 


acyl 


OH 


NH 2 


NH-ethyl 


H 


acyl 


OH 


NH 2 


NH-acetyl 


H 


acyl 


OH 


NH 2 


OH 


H 


acyl 


OH 


NH 2 


OMe 


H 


acyl 


OH 


NH 2 


OEt 


H 


acyl 


OH 


NH 2 


O-cyclopropyl 


H 


acyl 


OH 


NH 2 


O-acetyl 


H 


acyl 


OH 


NH 2 


SH 


H 


acyl 


OH 


NH 2 


SMe 


H 


acyl 


OH 


NH 2 


SEt 


H 


acyl 


OH 


NH 2 


S-cyclopropyl 


H 


acyl 


OH 


NH 2 


F 


H 


acyl 


OH 


NH 2 


CI 


H 


acyl 


OH 


NH 2 


Br 


H 


acyl 


OH 


NH 2 


I 


H 


amino acid 


OH 


NH 2 


H 


H 


amino acid 


OH 


NH 2 


NH 2 


H 


amino acid 


OH 


NH 2 


NH-cyclopropyl 



259 



R 2 


R 3 


X 1 


X 2 


Y 


H 


amino acid 


OH 


NH 2 


NH-methyl 


H 


amino acid 


OH 


NH 2 


NH-ethyl 


H 


amino acid 


OH 


NH 2 


NH-acetyl 


H 


amino acid 


OH 


NH 2 


OH 


H 


amino acid 


OH 


NH 2 


OMe 


H 


amino acid 


OH 


NH 2 


OEt 


H j 


amino acid 


OH 


NH 2 


O-cyclopropyl 


H 


amino acid 


OH 


NH 2 


O-acetyl 


H 


amino acid 


OH 


NH 2 


SH 


H 


amino acid 


OH 


NH 2 


SMe 


H 


amino acid 


OH 


NH 2 


SEt 


H 


amino acid 


OH 


NH 2 


S-cyclopropyl 


H 


amino acid 


OH 


NH 2 


F 


H 


amino acid 


OH 


NH 2 


CI 


H 


amino acid 


OH 


NH 2 


Br 


H 


amino acid 


OH 


NH 2 


I 


amino acid 


amino acid 


OH 


NH 2 


H 


amino acid 


amino acid 


OH 


NH 2 


NH 2 


amino acid 


amino acid 


OH 


NH 2 


NH-cyclopropyl 


amino acid 


amino acid 


OH 


NH 2 


NH-methyl 


amino acid 


amino acid 


OH 


NH 2 


NH-ethyl 


amino acid 


amino acid 


OH 


NH 2 


NH-acetyl 


amino acid 


amino acid 


OH 


NH 2 


OH 


amino acid 


amino acid 


OH 


NH 2 


OMe 


amino acid 


amino acid 


OH 


NH 2 


OEt 


amino acid 


amino acid 


OH 


NH 2 


O-cyclopropyl 


amino acid 


amino acid 


OH 


NH 2 


O-acetyl 


amino acid 


amino acid 


OH 


NH 2 


SH 


amino acid 


amino acid 


OH 


NH 2 


SMe 


amino acid 


amino acid 


OH 


NH 2 


SEt 


amino acid 


amino acid 


OH 


NH 2 


S-cyclopropyl 


amino acid 


amino acid 


OH 


NH 2 


F 


amino acid 


amino acid 


OH 


NH 2 


CI 


amino acid 


amino acid 


OH 


NH 2 


Br 


amino acid 


amino acid 


OH 


NH 2 


I 


amino acid 


H 


OH 


NH 2 


H ! 


amino acid 


H 


OH 


NH 2 


NH 2 


amino acid 


H 


OH 


NH 2 


NH-cyclopropyl 


amino acid 


H 


OH 


NH 2 


NH-methyl 


amino acid 


H 


OH 


NH 2 


NH-ethyl 


amino acid 


H 


OH 


NH 2 


NH-acetyl 


amino acid 


H 


OH 


NH 2 


OH 


amino acid 


H 


OH 


NH 2 


OMe 


amino acid 


H 


OH 


NH 2 


OEt 


amino acid 


H 


OH 


NH 2 


O-cyclopropyl 


amino acid 


H 


OH 


NH 2 


O-acetyl 


amino acid 


H 


OH 


NH 2 


SH 



260 



R 


"m t 


X 1 


X 2 


Y 


amino acid 


H 


OH 


NH 2 


SMe 


amino acid 


H 


OH 


NH 2 


SEt 


amino acid 


H 


OH 


NH 2 


S-cyclopropyl 


amino acid 


H 


OH 


NH 2 


F 


amino acid 


H 


OH 


NH 2 


CI 


amino acid 


H 


OH 


NH 2 


Br 


amino acid 


H 


OH 


NH 2 


I 


amino acid 


acyl 


OH 


NH 2 


H 


amino acid 


acyl 


OH 


NH 2 


NH 2 


amino acid 


acyl 


OH 


NH 2 


NH-cyclopropyl 


amino acid 


acyl 


OH 


NH 2 


NH-methyl 


amino acid 


acyl 


OH 


NH 2 


NH-ethyl 


amino acid 


acyl 


OH 


NH 2 


NH-acetyl 


amino acid 


acyl 


OH 


NH 2 


OH 


amino acid 


acyl 


OH 


NH 2 


OMe 


amino acid 


acyl 


OH 


NH 2 


OEt 


amino acid 


acyl 


OH 


NH 2 


O-cyclopropyl 


amino acid 


acyl 


OH 


NH 2 


O-acetyl 


amino acid 


acyl 


OH 


NH 2 


SH 


amino acid 


acyl 


OH 


NH 2 


SMe 


amino acid 


acyl 


OH 


NH 2 


SEt 


amino acid 


acyl 


OH 


NH 2 


S-cyclopropyl 


amino acid 


acyl 


OH 


NH 2 


F 


amino acid 


acyl 


OH 


NH 2 


CI 


amino acid 


acyl 


OH 


NH 2 


Br 


amino acid 


acyl 


OH 


NH 2 


I 


acyl 


H 


CH 3 


SH 


H 


acyl 


H 


CH 3 


SH 


NH 2 


acyl 


H 


CH 3 


SH 


NH-cyclopropyl 


acyl 


H 


CH 3 


SH 


NH-methyl 


acyl 


H 


CH 3 


SH 


NH-ethyl 


acyl 


H 


CH 3 


SH 


NH-acetyl 


acyl 


H 


CH 3 


SH 


OH 


acyl 


H 


CH 3 


SH 


OMe 


acyl 


H 


CH 3 


SH 


OEt 


acyl 


H 


CH 3 


SH 


O-cyclopropyl 


acyl 


T T 

H 


CH 3 


SH 


O-acetyl 


acyl 


T r 

H 


CH 3 


SH 


SH 


acyl 


T T 

H 


CH 3 


SH 


SMe 


acyl 


T T 

H 


CH 3 


SH 


SEt 


acyl 


TT 

rl 


^rl 3 


C T T 


S-cyclopropyl 


acyl 


H 


CH 3 


SH 


F 


acyl 


H 


CH 3 


SH 


CI 


acyl 


H 


CH 3 


SH 


Br 


acyl 


H 


CH 3 


SH 


I 


acyl 


acyl 


CH 3 


SH 


H 


acyl 


acyl 


CH 3 


SH 


NH 2 



_ 7 

R 


— — * 

R 


T 1 

X 1 


x 2 


Y 


acyl 


acyl 


CH 3 


SH 


NH-cyclopropyl 


acyl 


acyl 


CH 3 


SH 


NH-methyl 


acyl 


acyl 


CH 3 


SH 


NH-ethyl 


acyl 


acyl 


CH 3 


SH 


NH-acetyl 


acyl 


acyl 


CH 3 


SH 


OH 


acyl 


acyl 


CH 3 


SH 


OMe 


acyl 


acyl 


CH 3 


SH 


OEt 


acyl 


acyl 


CH 3 


SH 


O-cyclopropyl 


acyl 


acyl 


CH 3 


SH 


O-acetyl 


acyl 


acyl 


CH 3 


SH 


SH 


acyl 


acyl 


CH 3 


SH 


SMe 


acyl 


acyl 


CH 3 


SH 


SEt 


acyl 


acyl 


CH 3 


SH 


S-cyclopropyl 


acyl 


acyl 


CH 3 


SH 


F 


acyl 


acyl 


CH 3 


SH 


CI 


acyl 


acyl 


CH 3 


SH 


Br 


acyl 


acyl 


CH 3 


SH 


I 


acyl 


amino acid 


CH 3 


SH 


H 


acyl 


amino acid 


CH 3 


SH 


NH 2 


acyl 


amino acid 


CH 3 


SH 


NH-cyclopropyl 


acyl 


amino acid 


CH 3 


SH 


NH-methyl 


acyl 


amino acid 


CH 3 


SH 


NH-ethyl 


acyl 


amino acid 


CH 3 


SH 


NH-acetyl 


acyl 


amino acid 


CH 3 


SH 


OH 


acyl 


amino acid 


CH 3 


SH 


OMe 


acyl 


amino acid 


CH 3 


SH 


OEt 


acyl 


amino acid 


CH 3 


SH 


O-cyclopropyl 


acyl 


amino acid 


CH 3 


SH 


O-acetyl 


acyl 


amino acid 


CH 3 


SH 


SH 


acyl 


amino acid 


CH 3 


SH 


SMe 


acyl 


amino acid 


CH 3 


SH 


SEt 


acyl 


amino acid 


CH 3 


SH 


S-cyclopropyl 


acyl 


amino acid 


CH 3 


SH 


F 


acyl 


amino acid 


CH 3 


SH 


CI 


acyl 


amino acid 


CH 3 


SH 


Br 


acyl 


amino acid 


CH 3 


SH 


I 


TT 

H 


acyl 


CH 3 


SH 


H 


H 


acyl 


CH 3 


SH 


NH 2 


TT 

H 


acyl 


CH 3 


SH 


NH-cyclopropyl 


H 


acyl 


CH 3 


SH 


NH-methyl 


TT 

ri 


acyl 


L/H.3 


ci_r 
Sri 


JNrl-etnyl 


H 


acyl 


CH 3 


SH 


NH-acetyl 


H 


acyl 


CH 3 


SH 


OH 


H 


acyl 


CH 3 


SH 


OMe 


H 


acyl 


CH 3 


SH 


OEt 


H 


acyl 


CH 3 


SH 


O-cyclopropyl 


H 


acyl 


CH 3 


SH 


O-acetyl 



262 



R 




X 1 


X 2 


Y 


H 


acyl 


CH 3 


SH 


SH 


H 


acyl 


CH 3 


SH 


SMe 


H 


acyl 


CH 3 


SH 


SEt 


H 


acyl 


CH 3 


SH 


S-cyclopropyl 


H 


acyl 


CH 3 


SH 


F 


H 


acyl 


CH 3 


SH 


CI 


H 


acyl 


CH 3 


SH 


Br 


H 


acyl 


CH 3 


SH 


I 


H 


amino acid 


CH 3 


SH 


H 


H 


amino acid 


CH 3 


SH 


NH 2 


H 


amino acid 


CH 3 


SH 


NH-cyclopropyl 


H 


amino acid 


CH 3 


SH 


NH-methyl 


H 


amino acid 


CH 3 


SH 


NH-ethyl 


H 


amino acid 


CH 3 


SH 


NH-acetyl 


H 


amino acid 


CH 3 


SH 


OH 


H 


amino acid 


CH 3 


SH 


OMe 


H 


amino acid 


CH 3 


SH 


OEt 


H 


amino acid 


CH 3 


SH 


O-cyclopropyl 


H 


amino acid 


CH 3 


SH 


O-acetyl 


H 


amino acid 


CH 3 


SH 


SH 


H 


amino acid 


CH 3 


SH 


SMe 


H 


amino acid 


CH 3 


SH 


SEt 


H 


amino acid 


CH 3 


SH 


S-cyclopropyl 


H 


amino acid 


CH 3 


SH 


F 


H 


amino acid 


CH 3 


SH 


CI 


H 


amino acid 


CH 3 


SH 


Br 


H 


amino acid 


CH 3 


SH 


I 


amino acid 


amino acid 


CH 3 


SH 


H 


amino acid 


amino acid 


CH 3 


SH 


NH 2 


amino acid 


amino acid 


CH 3 


SH 


NH-cyclopropyl 


amino acid 


amino acid 


CH 3 


SH 


NH-methyl 


amino acid 


amino acid 


CH 3 


SH 


NH-ethyl 


amino acid 


amino acid 


CH 3 


SH 


NH-acetyl 


amino acid 


amino acid 


CH 3 


SH 


OH 


amino acid 


amino acid 


CH 3 


SH 


OMe 


amino acid 


amino acid 


CH 3 


SH 


OEt 


amino acid 


amino acid 


CH 3 


SH 


O-cyclopropyl 


amino acid 


amino acid 


CH 3 


SH 


O-acetyl 


amino acid 


amino acid 


CH3 


SH 


SH 


amino acid 


ammo acid 


CH3 


SH 


SMe 


ammo aClU 


ammo acm 


PIT 


cur 


S>£t 


amino acid 


amino acid 


CH 3 


SH 


S-cyclopropyl 


amino acid 


amino acid 


CH 3 


SH 


F 


amino acid 


amino acid 


CH 3 


SH 


CI 


amino acid 


amino acid 


CH 3 


SH 


Br 


amino acid 


amino acid 


CH 3 


SH 


I 


amino acid 


H 


CH 3 


SH 


H 



263 



R z 


R J 


X 1 


X 2 


Y 


amino acid 


H 


CH 3 


SH 


NH 2 


amino acid 


H 


CH 3 


SH 


NH-cyclopropyl 


amino acid 


H 


CH 3 


SH 


NH-methyl 


amino acid 


H 


CH 3 


SH 


NH-ethyl 


amino acid 


H 


CH 3 


SH 


NH-acetyl ( 


amino acid 


H 


CH 3 


SH 


OH 


amino acid 


H 


CH 3 


SH 


OMe 


amino acid 


H 


CH 3 


SH 


OEt 


amino acid 


H 


CH 3 


SH 


O-cyclopropyl 


amino acid 


H 


CH 3 


SH 


O-acetyl 


amino acid 


H 


CH 3 


SH 


SH 


amino acid 


H 


CH 3 


SH 


SMe 


amino acid 


H 


CH 3 


SH 


SEt 


amino acid 


H 


CH 3 


SH 


S-cyclopropyl 


amino acid 


H 


CH 3 


SH 


F 


amino acid 


H 


CH 3 


SH 


CI 


amino acid 


H 


CH 3 


SH 


Br 


amino acid 


H 


CH 3 


SH 


I 


amino acid 


acyl 


CH 3 


SH 


H 


amino acid 


acyl 


CH 3 


SH 


NH 2 


amino acid 


acyl 


CH 3 


SH 


NH-cyclopropyl 


amino acid 


acyl 


CH 3 


SH 


NH-methyl 


amino acid 


acyl 


CH 3 


SH 


NH-ethyl 


amino acid 


acyl 


CH 3 


SH 


NH-acetyl 


amino acid 


acyl 


CH 3 


SH 


OH 


amino acid 


acyl 


CH 3 


SH 


OMe 


amino acid 


acyl 


CH 3 


SH 


OEt 


amino acid 


acyl 


CH 3 


SH 


O-cyclopropyl 


amino acid 


acyl 


CH 3 


SH 


O-acetyl 


amino acid 


acyl 


CH 3 


SH 


SH 


amino acid 


acyl 


CH 3 


SH 


SMe 


amino acid 


acyl 


CH 3 


SH 


SEt 


amino acid 


acyl 


CH 3 


SH 


S-cyclopropyl 


amino acid 


acyl 


CH 3 


SH 


F 


amino acid 


acyl 


CH 3 


SH 


CI 


amino acid 


acyl 


CH 3 


SH 


Br 


amino acid 


acyl 


CH 3 


SH 


I 


acyl 


H 


CF 3 


SH 


H 


acyl 


H 


CF 3 


SH 


NH 2 


acyl 


H 


CF 3 


SH 


NH-cyclopropyl 


acyl 


H 


CF 3 


SH 


NH-methyl 


acyl 


H 


CF 3 


SH 


NH-ethyl 


acyl 


H 


CF 3 


SH 


NH-acetyl 


acyl 


H 


CF 3 


SH 


OH 


acyl 


H 


CF 3 


SH 


OMe 


acyl 


H 


CF 3 


SH 


OEt 


acyl 


H 


CF 3 


SH 


O-cyclopropyl 



264 





R J 


X 1 


X 1 


Y 


acyl 


H 


CF 3 


SH 


O-acetyl 


acyl 


H 


CF 3 


SH 


SH 


acyl 


H 


CF 3 


SH 


SMe 


acyl 


H 


CF 3 


SH 


SEt 


acyl 


H 


CF 3 


SH 


S-cyclopropyl 


acyl 


H 


CF 3 


SH 


F 


acyl 


H 


CF 3 


SH 


CI 


acyl 


H 


CF 3 


SH 


Br 


acyl 


H 


CF 3 


SH 


I 


acyl 


acyl 


CF 3 


SH 


H 


acyl 


acyl 


CF 3 


SH 


NH 2 


acyl 


acyl 


CF 3 


SH 


NH-cyclopropyl 


acyl 


acyl 


CF 3 


SH 


NH-methyX 


acyl 


acyl 


CF 3 


SH 


NH-ethyl 


acyl 


acyl 


CF 3 


SH 


NH-acetyl 


acyl 


acyl 


CF 3 


SH 


OH 


acyl 


acyl 


CF 3 


SH 


OMe 


acyl 


acyl 


CF 3 


SH 


OEt 


acyl 


acyl 


CF 3 


SH 


O-cyclopropyl 

si 1~ 1 J 


acyl 


acyl 


CF 3 


SH 


O-acetyl 


acyl 


acyl 


CF 3 


SH 


SH 


acyl 


acyl 


CF 3 


SH 


SMe 


acyl 


acyl 


CF 3 


SH 


SEt 


acyl 


acyl 


CF 3 


SH 


S-cyclopropyl 


acyl 


acyl 


CF 3 


SH 


F 


acyl 


acyl 


CF 3 


SH 


CI 


acyl 


acyl 


CF 3 


SH 


Br 


acyl 


acyl 


CF 3 


SH 


I 


acyl 


amino acid 


CF 3 


SH 


H 


acyl 


amino acid 


CF 3 


SH 


NH 2 


acyl 


amino acid 


CF 3 


SH 


NH-cyclopropyl 


acyl 


amino acid 


CF 3 


SH 


NH-methyl 


acyl 


amino acid 


CF 3 


SH 


NH-ethyl 


acyl 


amino acid 


CF 3 


SH 


NH-acetyl 


acyl 


amino acid 


CF 3 


SH 


OH 


acyl 


amino acid 


CF 3 


SH 


OMe 


acyl 


amino acid 


CF 3 


SH 


OEt 


acyl 


amino acid 


CF 3 


SH 


O-cyclopropyl 


acyl 


amino acid 


CF 3 


SH 


O-acetyl 


acyl 


amino acid 


CF 3 


SH 


SH 


acyl 


amino acid 


CF 3 


SH 


SMe 


acyl 


amino acid 


CF 3 


SH 


SEt 


acyl 


amino acid 


CF 3 


SH 


S-cyclopropyl 


acyl 


amino acid 


CF 3 


SH 


F 


acyl 


amino acid 


CF 3 


SH 


CI 


acyl 


amino acid 


CF 3 


SH 


Br 


acyl 


amino acid 


CF 3 


SH 


I 



265 



R z 


R J IX 1 


X 2 


Y 


H 


acyl 


CF 3 


SH 


H 


H 


acyl 


CF 3 


SH 


NH 2 


H 


acyl 


CF 3 


SH 


NH-cyclopropyl 


H 


acyl 


CF 3 


SH 


NH-methyl 


H 


acyl 


CF 3 


SH 


NH-ethyl 


H 


acyl 


CF 3 


SH 


NH-acetyl j 


H 


acyl 


CF 3 


SH 


OH 


H 


acyl 


CF 3 


SH 


OMe 


H 


acyl 


CF 3 


SH 


OEt 


H 


acyl 


CF 3 


SH 


O-cyclopropyl 


H 


acyl 


CF 3 


SH 


O-acetyl 


H 


acyl 


CF 3 


SH 


SH 


H 


acyl 


CF 3 


SH 


SMe 


H 


acyl 


CF 3 


SH 


SEt 


H 


acyl 


CF 3 


SH 


S-cyclopropyl 


H 


acyl 


CF 3 


SH 


F 


H 


acyl 


CF 3 


SH 


CI 


H 


acyl 


CF 3 


SH 


Br 


H 


acyl 


CF 3 


SH 


I 


H 


amino acid 


CF 3 


SH 


H 


H 


amino acid 


[CF 3 


SH 


NH 2 


H 


amino acid 


CF 3 


SH 


NH-cyclopropyl 


H 


amino acid 


CF 3 


SH 


NH-methyl 


H 


amino acid 


CF 3 


SH 


NH-ethyl 


H 


amino acid 


CF 3 


SH 


NH-acetyl 


H 


amino acid 


CF 3 


SH 


OH 


H 


amino acid 


CF 3 


SH 


OMe 


H 


amino acid 


CF 3 


SH 


OEt 


H 


amino acid 


CF 3 


SH 


O-cyclopropyl 


H 


amino acid 


CF 3 


SH 


O-acetyl 


H 


amino acid 


CF 3 


SH 


SH 


H 


amino acid 


CF 3 


SH 


SMe 


H 


amino acid 


CF 3 


SH 


SEt 


H 


amino acid 


CF 3 


SH 


S-cyclopropyl 


H 


amino acid 


CF 3 


SH 


F 


H 


amino acid 


CF 3 


SH 


CI 


H 


amino acid 


CF 3 


SH 


Br 


H 


amino acid 


CF 3 


SH 


I 


amino acid 


amino acid 


CF 3 


SH 


H 


amino acid 


amino acid 


CF 3 


SH 


NH 2 


amino acid 


amino acid 


CF 3 


SH 


NH-cyclopropyl 


amino acid 


amino acid 


CF 3 


SH 


NH-methyl 


amino acid 


amino acid 


CF 3 


SH 


NH-ethyl 


amino acid 


amino acid 


CF 3 


SH 


NH-acetyl 


amino acid 


amino acid 


CF 3 


SH 


OH 


amino acid 


amino acid 


CF 3 


SH 


OMe 


amino acid 


amino acid 


CF 3 


SH 


OEt 



266 



R z 


R J 


X 1 


X 2 


Y 


amino acid 


amino acid 


CF 3 


SH 


O-cyclopropyl 


amino acid 


amino acid 


CF 3 


SH 


O-acetyl 


amino acid 


amino acid 


CF 3 


SH 


SH 


amino acid 


amino acid 


CF 3 


SH 


SMe 


amino acid 


amino acid 


CF 3 


SH 


SEt 


amino acid 


amino acid 


CF 3 


SH 


S-cyclopropyl 


amino acid 


amino acid 


CF 3 


SH 


F 


amino acid 


amino acid 


CF 3 


SH 


CI 


amino acid 


amino acid 


CF 3 


SH 


Br 


amino acid 


amino acid 


CF 3 


SH 


I 


amino acid 


H 


CF 3 


SH 


H 


amino acid 


H 


CF 3 


SH 


NH 2 


amino acid 


H 


CF 3 


SH 


NH-cyclopropyl 


amino acid 


H 


CF 3 


SH 


NH-methyl 


amino acid 


H 


CF 3 


SH 


NH-ethyl 


amino acid 


H 


CF 3 


SH 


NH-acetyl 


amino acid 


H 


CF 3 


SH 


OH 


amino acid 


H 


CF 3 


SH 


OMe 


amino acid 


H 


CF 3 


SH 


OEt 


amino acid 


H 


CF 3 


SH 


O-cyclopropyl 


amino acid 


H 


CF 3 


SH 


O-acetyl 


amino acid 


H 


CF 3 


SH 


SH 


amino acid 


H 


CF 3 


SH 


SMe 


amino acid 


H 


CF 3 


SH 


SEt 


amino acid 


H 


CF 3 


SH 


S-cyclopropyl 


amino acid 


H 


CF 3 


SH 


F 


amino acid 


H 


CF 3 


SH 


CI 


amino acid 


H 


CF 3 


SH 


Br 


amino acid 


H 


CF 3 


SH 


I 


amino acid 


acyl 


CF 3 


SH 


H 


amino acid 


acyl 


CF 3 


SH 


NH 2 


amino acid 


acyl 


CF 3 


SH 


NH-cyclopropyl 


amino acid 


acyl 


CF 3 


SH 


NH-methyl 


amino acid 


acyl 


CF 3 


SH 


NH-ethyl 


amino acid 


acyl 


CF 3 


SH 


NH-acetyl 


amino acid 


acyl 


CF 3 


SH 


OH 


amino acid 


acyl 


CF 3 


SH 


OMe 


amino acid 


acyl 


CF 3 


SH 


OEt 


amino acid 


acyl 


CF 3 


SH 


O-cyclopropyl 


amino acid 


acyl 


CF 3 


SH 


O-acetyl 


amino acid 


acyl 


CF 3 


SH 


SH 


amino acid 


acyl 


CF 3 


SH 


SMe 


amino acid 


acyl 


CF 3 


SH 


SEt 


amino acid 


acyl 


CF 3 


SH 


S-cyclopropyl 


amino acid 


acyl 


CF 3 


SH 


F 


amino acid 


acyl 


CF 3 


SH 


CI 


amino acid 


acyl 


CF 3 


SH 


Br 



267 



1 1 

R 


R 3 


X 1 


X 2 


Y 


amino acid 


acyl 


CF 3 


SH 


I 


acyl 


H 


Br 


SH 


H 


acyl 


H 


Br 


SH 


NH 2 


acyl 


H 


Br 


SH 


NH-cyclopropyl 


acyl 


H 


Br 


SH 


NH-methyl 


acyl 


H 


Br 


SH 


NH-ethyl 


acyl 


H 


Br 


SH 


NH-acetyl 


acyl 


H 


Br 


SH 


OH 


acyl 


H 


Br 


SH 


OMe 


acyl 


H 


Br 


SH 


OEt 


acyl 


H 


Br 


SH 


O-cyclopropyl 


acyl 


H 


Br 


SH 


O-acetyl 


acyl 


H 


Br 


SH 


SH 


acyl 


H 


Br 


SH 


SMe 


acyl 


H 


Br 


SH 


SEt 


acyl 


H 


Br 


SH 


S-cyclopropyl 


acyl 


H 


Br 


SH 


F 


acyl* 


H 


Br 


SH 


CI 


acyl 


H 


Br 


SH 


Br 


acyl 


H 


Br 


SH 


I 


acyl 


acyl 


Br 


SH 


H 


acyl 


acyl 


Br 


SH 


NH 2 


acyl 


acyl 


Br 


SH 


NH-cyclopropyl 


acyl 


acyl 


Br 


SH 


NH-methyl 


acyl 


acyl 


Br 


SH 


NH-ethyl 


acyl 


acyl 


Br 


SH 


NH-acetyl 


acyl 


acyl 


Br 


SH 


OH 


acyl 


acyl 


Br 


SH 


OMe 


acyl 


acyl 


Br 


SH 


OEt 


acyl 


acyl 


Br 


SH 


O-cyclopropyl 


acyl 


acyl 


Br 


SH 


O-acetyl 


acyl 


acyl 


Br 


SH 


SH 


acyl 


acyl 


Br 


SH 


SMe 


acyl 


acyl 


Br 


SH 


SEt 


acyl 


acyl 


Br 


SH 


S-cyclopropyl 


acyl 


acyl 


Br 


SH 


F 


acyl 


acyl 


Br 


SH 


CI 


acyl 


acyl 


Br 


SH 


Br 


acyl 


acyl 


Br 


SH 


i ! 


acyl 


amino acid 


Br 


SH 


H 


acyl 


• • * 
amino acid 


Br 


n r I 

SH 


NH 2 


acyl 


amino acid 


Br 


SH 


NH-cyclopropyl 


acyl 


amino acid 


Br 


SH 


NH-methyl 


acyl 


amino acid 


Br 


SH i 


NH-ethyl 


acyl 


amino acid 


Br 


SH 


NH-acetyl 


acyl 


amino acid 


Br 


SH 


OH 


acyl 


amino acid 


Br 


SH 


OMe 



268 



R 2 


R 3 


X 1 


X 1 


Y 


acyl 


amino acid 


Br 


SH 


OEt 


acyl 


amino acid 


Br 


SH 


O-cyclopropyl 


acyl 


amino acid 


Br 


SH 


O-acetyl 


acyl 


amino acid 


Br 


SH 


SH 


acyl 


amino acid 


Br 


SH 


SMe 


acyl 


amino acid 


Br 


SH 


SEt 


acyl 


amino acid 


Br 


SH 


S-cyclopropyl 


acyl 


amino acid 


Br 


SH 


F 


acyl 


amino acid 


Br 


SH 


CI 


acyl 


amino acid 


[Br 


SH 


Br 


acyl 


amino acid 


Br 


SH 


I 


H 


acyl 


Br 


SH 


H 


H 


acyl 


Br 


SH 


NH 2 


H 


acyl 


Br 


SH 


NH-cyclopropyl 


H 


acyl 


Br 


SH 


NH-methyl 


H 


acyl 


Br 


SH 


NH-ethyl 


H 


acyl 


Br 


SH 


NH-acetyl 


H 


acyl 


Br 


SH 


OH 


H 


acyl 


Br 


SH 


OMe 


H 


acyl 


Br 


SH 


OEt 


H 


acyl 


Br 


SH 


O-cycIopropyi 


H 


acyl 


Br 


SH 


O-acetyl 


H 


acyl 


Br 


SH 


SH 


H 


acyl 


Br 


SH 


SMe 


H 


acyl 


Br 


SH 


SEt 


H 


acyl 


Br 


SH 


S-cyclopropyl 


H 


acyl 


Br 


SH 


F 


H 


acyl 


Br 


SH 


CI 


H 


acyl 


Br 


SH 


Br 


H 


acyl 


Br 


SH 


I 


H 


amino acid 


Br 


SH 


H 


H 


amino acid 


Br 


SH 


NH 2 


H 


amino acid 


Br 


SH 


NH-cyclopropyl 


H 


amino acid 


[Br 


SH 


NH-methyl 


H 


amino acid 


Br 


SH 


NH-ethyl 


H 


amino acid 


Br 


SH 


NH-acetyl 


H 


amino acid 


Br 


SH 


OH 


H 


amino acid 


Br 


SH 


OMe 


H 


amino acid 


Br 


SH 


OEt 


H 


amino acid 


Br 


SH 


O-cyclopropyl 


H 


amino acid 


Br 


SH 


O-acetyl 


H 


amino acid 


Br 


SH 


SH 


H 


amino acid 


Br 


SH 


SMe 


H 


amino acid 


Br 


SH 


SEt 


H 


amino acid 


Br 


SH 


S-cyclopropyl 


H 


amino acid 


Br 


SH 


F 


H 


amino acid 


Br 


SH 


CI 



R 


R 


X 1 


X 2 


Y 


H 


amino acid 


Br 


SH 


Br 


H 


amino acid 


Br 


SH 


I 


amino acid 


amino acid 


Br 


SH 


H 


amino acid 


amino acid 


Br 


SH 


NH 2 


amino acid 


amino acid 


Br 


SH 


NH-cyclopropyl 


amino acid 


amino acid 


Br 


SH 


NH-methyl 


amino acid 


amino acid 


Br 


SH 


NH-ethyl 


amino acid 


amino acid 


Br 


SH 


NH-acetyl 


amino acid I 


amino acid 


Br 


SH 


OH 


amino acid 


amino acid 


Br 


SH 


OMe 


amino acid 


amino acid 


Br 


SH 


OEt 


amino acid 


amino acid 


Br 


SH 


O-cyclopropyl 


amino acid 


amino acid 


Br 


SH 


O-acetyl 


amino acid 


amino acid 


Br 


SH 


SH 


amino acid 


amino acid 


Br 


SH 


SMe 


amino acid 


amino acid 


Br 


SH 


SEt 


amino acid 


amino acid 


Br 


SH 


S-cyclopropyl 


amino acid 


amino acid 


Br 


SH 


F 


amino acid 


amino acid 


Br 


SH 


CI 


amino acid 


amino acid 


Br 


SH 


Br 


amino acid 


amino acid 


Br 


SH 


I 


amino acid 


H 


Br 


SH 


H 


amino acid 


H 


Br 


SH 


NH 2 


amino acid 


H 


Br 


SH 


NH-cyclopropyl 


amino acid 


H 


Br 


SH 


NH-methyl 


amino acid 


H 


Br 


SH 


NH-ethyl 


amino acid 


H 


Br 


SH 


NH-acetyl 


amino acid 


H 


Br 


SH 


OH 


amino acid 


H 


Br 


SH 


OMe 


amino acid 


H 


Br 


SH 


OEt 


amino acid 


H 


Br 


SH 


O-cyclopropyl 


amino acid 


H 


Br 


SH 


O-acetyl 


amino acid 


H 


Br 


SH 


SH 


amino acid 


H 


Br 


SH 


SMe 


amino acid 


H 


Br 


SH 


SEt 


amino acid 


T T 

H 


Br 


SH 


S-cyclopropyl 


amino acid 


H 


Br 


SH 


F 


amino acid 


H 


Br 


SH 


CI 


amino acid 


T T 

H 


Br 


SH 


Br 


amino acid 


T T 

H 


Br 


SH 


I 


amino acid 


acyl 


r>r 


CO 


H 


amino acid 


acyl 


Br 


SH 


NH 2 


amino acid 


acyl 


Br 


SH 


NH-cyclopropyl 


amino acid 


acyl 


Br 


SH 


NH-methyl 


amino acid 


acyl 


Br 


SH 


NH-ethyl 


amino acid 


acyl 


Br 


SH 


NH-acetyl 


amino acid 


acyl 


Br 


SH 


OH 



R 2 


R 3 


X 1 


X 2 


Y 


amino acid 


•acyl 


Br 


SH 


OMe 


amino acid 


acyl 


Br 


SH 


OEt 


amino acid 


acyl 


Br 


SH 


O-cycIopropyl 


amino acid 


acyl 


Br 


SH 


O-acetyl 


amino acid 


acyl 


Br 


SH 


SH 


amino acid 


acyl 


Br 


SH 


SMe 


amino acid 


acyl 


Br 


SH 


SEt 


amino acid 


acyl 


Br 


SH 


S-cyclopropyl 


amino acid 


acyl 


Br 


SH 


F 


amino acid 


acyl 


Br 


SH 


CI 


amino acid 


acyl 


Br 


SH 


Br 


amino acid 


acyl 


Br 


SH 


I 


acyl 


H 


CI 


SH 


H 


acyl 


H 


CI 


SH 


NH 2 


acyl 


H 


CI 


SH 


NH-cyclopropyl 


acyl 


H 


CI 


SH 


NH-methyl 


acyl 


H 


CI 


SH 


NH-ethyl 


acyl 


H 


CI 


SH 


NH-acetyl 


acyl 


H 


CI 


SH 


OH 


acyl 


H 


CI 


SH 


OMe 


acyl 


H 


CI 


SH 


OEt 


acyl 


H 


CI 


SH 


O-cyclopropyl 


acyl 


H 


CI 


SH 


O-acetyl 


acyl 


H 


CI 


SH 


SH 


acyl 


H 


CI 


SH 


SMe 


acyl 


H 


CI 


SH 


SEt 


acyl 


H 


CI 


SH 


S-cyclopropyl 


acyl 


H 


CI 


SH 


F 


acyl 


H 


CI 


SH 


CI 


acyl 


H 


CI 


SH 


Br 


acyl 


H 


CI 


SH 


I 


acyl 


acyl 


CI 


SH 


H 


acyl 


acyl 


CI 


SH 


NH 2 


acyl 


acyl 


CI 


SH 


NH-cyclopropyl 


acyl 


acyl 


CI 


SH 


NH-methyl 


acyl 


acyl 


CI 


SH 


NH-ethyl 


acyl 


acyl 


CI 


SH 


NH-acetyl 


acyl 


acyl 


CI 


SH 


OH 


acyl 


acyl 


CI 


SH 


OMe 


acyl 


acyl 


CI 


SH 


OEt 


acyl 


acyl 


CI 


SH 


O-cyclopropyl 


acyl 


acyl 


CI 


SH 


O-acetyl 


acyl 


acyl 


CI 


SH 


SH 


acyl 


acyl 


CI 


SH 


SMe 


acyl 


acyl 


CI 


SH 


SEt 


acyl 


acyl 


CI 


SH 


S-cyclopropyl 


acyl 


acyl 


CI 


SH 


F 



R 2 


R 5 


X 1 


X 2 


Y 


acyl 


acyl 


CI 


SH 


Cl 


acyl 


acyl 


CI 


SH 


Br 


acyl 


acyl 


CI 


SH 


I 


acyl 


amino acid 


CI 


SH 


H 


acyl 


amino acid 


CI 


SH 


NH 2 


acyl 


amino acid 


CI 


SH 


NH-cyclopropyl 


acyl 


amino acid 


CI 


SH 


NH-methyl 


acyl 


amino acid 


CI 


SH 


NH-ethyl 


acyl 


amino acid 


CI 


SH 


NH-acetyl 


acyl 


amino acid 


CI 


SH 


OH 


acyl 


amino acid 


CI 


SH 


OMe 


acyl 


amino acid 


CI 


SH 


OEt 


acyl 


amino acid 


CI 


SH 


O-cyclopropyl 


acyl 


amino acid 


CI 


SH 


O-acetyl 


acyl 


amino acid 


CI 


SH 


SH 


acyl 


amino acid 


CI 


SH 


SMe 


acyl 


amino acid 


CI 


SH 


SEt 


acyl 


amino acid 


CI 


SH 


S-cyclopropyl 


acyl 


amino acid 


CI 


SH 


F 


acyl 


amino acid 


CI 


SH 


Cl 


acyl 


amino acid 


CI 


SH 


Br 


acyl 


amino acid 


CI 


SH 


I 


H 


acyl 


CI 


SH 


H 


H 


acyl 


CI 


SII 


NH 2 


H 


acyl 


CI 


SH 


NH-cyclopropyl 


H 


acyl 


CI 


SH 


NH-methyl 


H 


acyl 


CI 


SH 


NH-ethyl 


H 


acyl 


CI 


SH 


NH-acetyl 


H 


acyl 


CI 


SH 


OH 


H 


acyl 


CI 


SH 


OMe 


H 


acyl 


CI 


SH 


OEt 


H 


acyl 


CI 


SH 


O-cyclopropyl 


H 


acyl 


CI 


SH 


O-acetyl 


H 


acyl 


CI 


SH 


SH 


H 


acyl 


CI 


SH 


SMe 


H 


acyl 


CI 


SH 


SEt | 


H 


acyl 


CI 


SH 


S-cyclopropyl [ 


H 


acyl 


CI 


SH 


F 


H 


acyl 


CI 


SH 


Cl 


H 


acyl 


rcr~ 


SH 


Br 


T T 

H 


acyl 


cl 


SH 


I 


H 


amino acid 


CI 


SH 


H 


H 


amino acid 


Cl 


SH 


NH 2 


H 


amino acid 


Cl 


SH 


NH-cyclopropyl 


H 


amino acid 


Cl 


SH 


NH-methyl 


H 


amino acid 


Cl 


SH 


NH-ethyl 


H 


amino acid 


Cl 


SH 


NH-acetyl 



272 



R 2 


R 3 


X 1 


X 2 


Y 


H 


amino acid 


CI 


SH 


OH 


H 


amino acid 


CI 


SH 


OMe 


H 


amino acid 


CI 


SH 


OEt 


H 


amino acid 


CI 


SH 


O-cyclopropyl 


H 


amino acid 


CI 


SH 


O-acetyl 


H 


amino acid 


CI 


SH 


SH 


H 


amino acid 


CI 


SH 


SMe 


H 


amino acid 


CI 


SH 


SEt 


H 


amino acid 


CI 


SH 


S-cyclopropyl 


H 


amino acid 


CI 


SH 


F 


H 


amino acid 


CI 


SH 


CI 


H 


amino acid 


CI 


SH 


Br 


H 


amino acid 


CI 


SH 


I 


amino acid 


amino acid 


CI 


SH 


H 


amino acid 


amino acid 


CI 


SH 


NH 2 


amino acid 


amino acid 


CI 


SH 


NH-cyclopropyl 


amino acid 


amino acid 


CI 


SH 


NH-methyl 


amino acid 


amino acid 


CI 


SH 


NH-ethyl 


amino acid 


amino acid 


CI 


SH 


NH-acetyl 


amino acid 


amino acid 


CI 


SH 


OH 


amino acid 


amino acid 


CI 


SH 


OMe 


amino acid 


amino acid 


CI 


SH 


OEt 


amino acid 


amino acid 


CI 


SH 


O-cyclopropyl 


amino acid 


amino acid 


CI 


SH 


O-acetyl 


amino acid 


amino acid 


CI 


SH 


SH 


amino acid 


amino acid 


CI 


SH 


SMe 


amino acid 


amino acid 


CI 


SH 


SEt 


amino acid 


amino acid 


CI 


SH 


S-cyclopropyl 


amino acid 


amino acid 


CI 


SH 


F 


amino acid 


amino acid 


CI 


SH 


CI 


amino acid 


amino acid 


CI 


SH 


Br 


amino acid 


amino acid 


CI 


SH 


I 


amino acid 


H 


CI 


SH 


H 


amino acid 


H 


CI 


SH 


NH 2 


amino acid 


H 


CI 


SH 


NH-cyclopropyl 


amino acid 


H 


CI 


SH 


NH-methyl 


amino acid 


H 


CI 


SH 


NH-ethyl 


ammo acid 


H 


Lei 


SH 


NH-acetyl 


amino acid 


H 


CI 


SH 


OH 


amino acid 


H 


CI 


SH 


OMe 


amino acid 


H 


CI 


SH 


OEt 


amino acid 


H 


CI 


SH 


O-cyclopropyl 


amino acid 


H 


CI 


SH 


O-acetyl 


amino acid 


H 


CI 


SH 


SH 


amino acid 


H 


CI 


SH 


SMe 


amino acid 


H 


CI 


SH j 


SEt 


amino acid 


H 


CI 


SH 


S-cyclopropyl 



273 



R 2 


R 3 


X 1 


X 2 


Y 


amino acid 


H 


CI 


SH 


F 


amino acid 


H 


CI 


SH 


CI 


amino acid 


H 


CI 


SH 


Br 


amino acid 


H 


CI 


SH 


I 


amino acid 


acyl 


CI 


SH 


H 


amino acid 


acyl 


CI 


SH 


NH 2 


amino acid 


acyl 


CI 


SH 


NH-cyclopropyl 


amino acid 


acyl 


CI 


SH 


NH-methyl 


amino acid 


acyl 


CI 


SH 


NH-ethyl 


amino acid 


acyl 


CI 


SH 


NH-acetyl 


amino acid 


acyl 


CI 


SH 


OH 


amino acid 


acyl 


CI 


SH 


OMe 


amino acid 


acyl 


CI 


SH 


OEt 


amino acid 


acyl 


CI 


SH 


O-cyclopropyl 


amino acid 


acyl 


CI 


SH 


O-acetyl 1 


amino acid 


acyl 


CI 


SH 


SH 


amino acid 


acyl 


CI 


SH 


SMe 


amino acid 


acyl 


CI 


SH 


SEt 


amino acid 


acyl 


CI 


SH 


S-cyclopropyl 


amino acid 


acyl 


CI 


SH 


F 


amino acid 


acyl 


CI 


SH 


CI 


amino acid 


acyl 


CI 


SH 


Br 


amino acid 


acyl 


CI 


SH 


I 


acyl 


H 


F 


SH 


H 


acyl 


H 


F 


SH 


NH 2 


acyl 


H 


F 


SH 


NH-cyclopropyl . 


acyl 


H 


F 


SH 


NH-methyl 


acyl 


H 


F 


SH 


NH-ethyl 


acyl 


H 


F 


SH 


NH-acetyl 


acyl 


H 


F 


SH 


OH 


acyl 


H 


F 


SH 


OMe 


acyl 


H 


F 


SH 


OEt 


acyl 


H 


F 


SH 


O-cyclopropyl 


acyl 


H 


F 


SH 


O-acetyl 1 


acyl 


H 


F 


SH 


SH 


acyl 


H 


F 


SH 


SMe 


acyl 


H 


F 


SH 


SEt 


acyl 


H 


F 


SH 


S-cyclopropyl 


acyl 


H 


F 


SH 


F 


acyl 


H 


F 


SH 


CI 


acyl 


H 


F 


SH 


Br 


acyl 


H 


F 


SH 


I 


acyl 


acyl 


F 


SH 


H 


acyl 


acyl 


F 


SH 


NH 2 


acyl 


acyl 


F 


SH 


NH-cyclopropyl 


acyl 


acyl 


F 


SH 


NH-methyl 


acyl 


acyl 


F 


SH 


NH-ethyl 



274 



R 2 


R 3 


X 1 


X 2 


Y 


acyl 


acyl 


F 


SH 


NH-acetyl 


acyl 


acyl 


F 


SH 


OH 


acyl 


acyl 


F 


SH 


OMe 


acyl 


acyl 


F 


SH 


OEt 


acyl 


acyl 


F 


SH 


O-cyclopropyl 


acyl 


acyl 


F 


SH 


O-acetyl 


acyl 


acyl 


F 


SH 


SH 


acyl 


acyl 


F 


SH 


SMe 


acyl 


acyl 


F 


SH 


SEt 


acyl 


acyl 


F 


SH 


S-cyclopropyl 


acyl 


acyl 


F 


SH 


F 


acyl 


acyl 


F 


SH 


CI 


acyl 


acyl 


F 


SH 


Br 


acyl 


acyl 


F 


SH 


I 


acyl 


amino acid 


F 


SH 


H 


acyl 


amino acid 


F 


SH 


NH 2 


acyl 


amino acid 


F 


SH 


NH-cyclopropyl 


acyl 


amino acid 


F 


SH 


NH-methyl 


acyl 


amino acid 


F 


SH 


NH-ethyl 


acyl 


amino acid 


F 


SH 


NH-acetyl 


acyl 


amino acid 


F 


SH 


OH 


acyl 


amino acid 


F 


SH 


OMe 


acyl 


amino acid 


F 


SH 


OEt 


acyl 


amino acid 


F 


SH 


O-cyclopropyl 


acyl 


amino acid 


F 


SH 


O-acetyl 


acyl 


amino acid 


F 


SH 


SH 


acyl 


amino acid 


F 


SH 


SMe 


acyl 


amino acid 


F 


SH 


SEt 


acyl 


amino acid 


F 


SH 


S-cyclopropyl 


acyl 


amino acid 


F 


SH 


F 


acyl 


amino acid 


F 


SH 


CI 


acyl 


amino acid 


F 


SH 


Br 


acyl 


amino acid 


F 


SH 


I 


H 


acyl 


F 


SH 


H 


H 


acyl 


F 


SH 


NH 2 


H 


acyl 


F 


SH 


NH-cyclopropyl 


H 


acyl 


F 


SH 


NH-methyl 


H 


acyl 


F 


SH 


NH-ethyl 


H 


acyl 


F 


SH 


NH-acetyl 


H 


acyl 


F 


SH 


OH 


H 


acyl 


F 


SH 


OMe 


H 


acyl 


F 


SH 


OEt 


H 


acyl 


F 


SH 


O-cyclopropyl 


H 


acyl 


F 


SH 


O-acetyl 


H 


acyl 


F 


SH 


SH 


H 


acyl 


F 


SH 


SMe 


H 


acyl 


F 


SH 


SEt 



275 



K 


R 


v l 

X 


X 


Y 


TT 
XI 


acyl 


F 


CTT 

SH 


S-cyclopropyl 


TT 

rl 


acyl 


F 


CTT 

SH 


F 


TT 

rl 


acyl 


T~> 

F 


CTT 

SH 


CI 


TT 

rl 


acyl 


F 


SH 


Br 


TT 

XT 


acyl 


F 


ny 1 

SH 


I 


TT 
XX 


amino acid 


F 


CTT 

SH 


TT 

H 


TT 

rl 


amino acid 


F 


SH 


NH 2 


TT 

rl 


amino acid 


F 


SH 


NH-cyclopropyl 


TT 

rl 


amino acid 


F 


SH 


NH-methyl 


TT 

rl 


amino acid 


F 


SH 


NH-ethyl 


TT 

rl 


amino acid 


F 


SH 


NH-acetyl 


TT 

rl 


amino acid 


F 


SH 


OH 


TT 

rl 


amino acid 


F 


SH 


OMe 


TT 

rl 


amino acid 


F 


SH 


OEt 


TT 


amino acid 


F 


SH 


O-cyclopropyl 


TT 

rl 


amino acid 


F 


SH 


O-acetyl 


TT 

rl 


ammo acid 


F 


SH 


SH 


TT 


ammo acid 


F 


SH 


SMe 


TT 

H 


amino acid 


F 


SH 


SEt 


TT 

rl 


ammo acid 


F 


SH 


S-cyclopropyl 


TT 


amino acid 


F 


SH 


F 


TT 

rl 


ammo acid 


F 


SH 


CI 


TT 

ri 


ammo acid 


F 


SH 


Br 


TT 
ti 


amino acid 


F 


SH 


I 


amino acid 


amino acid 


F 


SH 


H 


amino acid 


amino acid 


-1—1 
F 


SH 


NH 2 ! 


amino acid 


amino acid 


F 


SH 


NH-cyclopropyl 


amino acid 


amino acid 


F 


SH 


NH-methyl 


amino acid 


amino acid 


F 


SH 


NH-ethyl 


amino acid 


amino acid 


T" 1 

F 


SH 


NH-acetyl 


amino acid 


amino acid 


T? 

F 


CTT 

SH 


OH 


amino aciu 


amino acid 


T? 

F 


CTT 

SH 


OMe 


am mo acia 


amino acid 


r 


CTT 

SH 


OEt j 


amino acia 


amino acid 


T7 

r 


njT 

SH 


O-cyclopropyl 


amino acia 


amino acid 


T7 

r 


CTT 


O-acetyl 


amino atlU 


amino acid 


T7 

r 


CTT 


CTT 

SH 


amnio aviu 1 


ammo acia 


r 




CA 

bMe 


q tin inn q^m/I 

a 1 111 11 u ctC/iu 


amino acia 


T? 

r 




CTT* 


ammo auia 


amino acia 


17 
r 


CTT 


S-cyclopropyl ! 


ammo auiu 


ammo acia 


TJ 

r 


CXJ 

axi 


T? i 

r ! 


amino acid 


amino acid 




Oil 


n 


amino acid 


amino acid 


F 


SH 


Br 


amino acid 


amino acid 


F 


SH 


I 


amino acid 


H 


F 


SH 


H 


amino acid 


H 


F 


SH 


NH 2 


amino acid 


H 


F 


SH 


NH-cyclopropyl 


amino acid 


H 


F 


SH 


NH-methyl 



276 



R 2 


R 3 


X 1 


X 2 


Y 


amino acid 


H 


F 


SH 


NH-ethyl 


amino acid 


H 


F 


SH 


NH-acetyl 


amino acid 


H 


F 


SH 


OH 


amino acid 


H 


F 


SH 


OMe 


amino acid 


H 


F 


SH 


OEt 


amino acid 


H 


F 


SH 


O-cyclopropyl 


amino acid 


H 


F 


SH 


O-acetyl 


amino acid 


H 


F 


SH 


SH 


amino acid 


H 


F 


SH 


SMe 


amino acid 


H 


F 


SH 


SEt I 


amino acid 


H 


F 


SH 


S-cyclopropyl 


amino acid 


H 


F 


SH 


F 


amino acid 


H 


F 


SH 


CI 


amino acid 


H 


F 


SH 


Br 


amino acid 


H 


F 


SH 


I 


amino acid 


acyl 


F 


SH 


H 


amino acid 


acyl 


F 


SH 


NH 2 


amino acid 


acyl 


F 


SH 


NH-cyclopropyl 


amino acid 


acyl 


F 


SH 


NH-methyl 


amino acid 


acyl 


F 


SH 


NH-ethyl 


amino acid 


acyl 


F 


SH 


NH-acetyl 


amino acid 


acyl 


F 


SH 


OH 


amino acid 


acyl 


F 


SH 


OMe 


amino acid 


acyl 


F 


SH 


OEt 


amino acid 


acyl 


F 


SH 


O-cyclopropyl 


amino acid 


acyl 


F 


SH 


O-acetyl 


amino acid 


acyl 


F 


SH 


SH 


amino acid 


acyl 


F 


SH 


SMe 


amino acid 


acyl 


F 


SH 


SEt 


amino acid 


acyl 


F 


SH 


S-cyclopropyl 


amino acid 


acyl 


F 


SH 


F 


amino acid 


acyl 


F 


SH 


CI 


amino acid 


acyl 


F 


SH 


Br 


amino acid 


acyl 


F 


SH 


I 


acyl 


H 


NH 2 


SH 


H 


acyl 


H 


NII 2 


SH 


NH 2 


acyl 


H 


NH 2 


SH 


NH-cyclopropyl 


acyl 


H 


NH 2 


SH 


NH-methyl 


acyl 


H 


NH 2 


SH 


NH-ethyl 


acyl 


H 


NH 2 


SH 


NH-acetyl 


acyl 


H 


NH 2 


SH 


OH 


acyl 


H 


NH 2 


SH 


OMe 


acyl 


H 


NII 2 


SH 


OEt 


acyl 


H 


NH 2 


SH 


O-cyclopropyl 


acyl 


H 


NH 2 


SH 


O-acetyl 


acyl 


H 


NH 2 


SH 


SH 


acyl 


H 


NH 2 


SH 


SMe 



277 



R 2 


R 3 


X 1 


X 2 


Y 


acyl 


H 


NH 2 


SH 


SEt 


acyl 


H 


NH 2 


SH 


S-cyclopropyl 


acyl 


H 


NH 2 


SH 


F 


acyl 


H 


NH 2 


SH 


CI 


acyl 


H 


NH 2 


SH 


Br 


acyl 


H 


NH 2 


SH 


I 


acyl 


acyl 


NH 2 


SH 


H 


acyl 


acyl 


NH 2 


SH 


NH 2 


acyl 


acyl 


NH 2 


SH 


NH-cyclopropyl 


acyl 


acyl 


NH 2 


SH 


NH-methyl 


acyl 


acyl 


NH 2 


SH 


NH-ethyl 


acyl 


acyl 


NH 2 


SH 


NH-acetyl 


acyl 


acyl 


NH 2 


SH 


OH 


acyl 


acyl 


NH 2 


SH 


OMe 


acyl 


acyl 


NH 2 


SH 


OEt 


acyl 


acyl 


NH 2 


SH 


O-cyclopropyl 


acyl 


acyl 


NH 2 


SH 


O-acetyl 


acyl 


acyl 


NH 2 


SH 


SH 


acyl 


acyl 


NH 2 


SH 


SMe 


acyl 


acyl 


NH 2 


SH 


SEt 


acyl 


acyl 


NH 2 


SH 


S-cycloprOpyl 


acyl 


acyl 


NH 2 


SH 


F 


acyl 


acyl 


NH 2 


SH 


CI 


acyl 


acyl 


NH 2 


SH 


Br 


acyl 


acyl 


NH 2 


SH 


I 


acyl 


amino acid 


NH 2 


SH 


H 


acyl 


amino acid 


NH 2 


SH 


NH 2 


acyl 


amino acid 


NII 2 


SH 


NH-cyclopropyl 


acyl 


amino acid 


NH 2 


SH 


NH-methyl 


acyl 


amino acid 


NH 2 


SH 


NH-ethyl 


acyl 


amino acid 


NH 2 


SH 


NH-acetyl 


acyl 


amino acid 


NH 2 


SH 


OH 


acyl 


amino acid 


NH 2 


SH 


OMe 


acyl 


amino acid 


NH 2 


SH 


OEt 


acyl 


amino acid 


NH 2 


SH 


O-cyclopropyl 


acyl 


amino acid 


NH 2 


SH 


O-acetyl 


acyl 


amino acid 


NH 2 


SH 


SH 


acyl 


amino acid 


NH 2 


SH 


SMe 


acyl 


amino acid 


NH 2 


SH 


SEt 


acyl 


amino acid 


NH 2 


SH 


S-cyclopropyl 


acyl 


amino acid 


NH 2 


SH 


F 


acyl 


amino acid 


NH 2 


SH 


CI 


acyl 


amino acid 


NH 2 


SH 


Br 


acyl 


amino acid 


NH 2 


SH 


I 


H 


acyl 


NH 2 


SH 


H 


H 


acyl 


NH 2 


SH 


NH 2 


H 


acyl 


NH 2 


SH 


NH-cyclopropyl 



278 



R 2 


R 3 


X 1 


X 2 


Y 


H 


acyl 


NH 2 


SH 


NH-methyl 


H 


acyl 


NH 2 


SH 


NH-ethyl 


H 


acyl 


NH 2 


SH 


NH-acetyl 


H 


acyl 


NH 2 


SH 


OH 


H 


acyl 


NH 2 


SH 


OMe 


H 


acyl 


NH 2 


SH 


OEt 


H 


acyl 


NH 2 


SH 


O-cyclopropyl 


H 


acyl 


NH 2 


SH 


O-acetyl 


H 


acyl 


NH 2 


SH 


SH 


H 


acyl 


NH 2 


SH 


SMe 


H 


acyl 


NH 2 


SH 


SEt 


H 


acyl 


NH 2 


SH 


S-cyclopropyl 


H 


acyl 


NII 2 


SH 


F 


H 


acyl 


NH 2 


SH 


CI 


H 


acyl 


NH 2 


SH 


Br 


H 


acyl 


NH 2 


SH 


I 


H 


amino acid 


NH 2 


SH 


H 


H 


amino acid 


NH 2 


SH 


NH 2 


H 


amino acid 


NH 2 


SH 


NH-cycIopropyl 


H 


amino acid 


NH 2 


SH 


NH-methyl 


H 


amino acid 


NH 2 


SH 


NH-ethyl 


H 


amino acid 


NH 2 


SH 


NH-acetyl 


H 


amino acid 


NH 2 


SH 


OH 


H 


amino acid 


NH 2 


SH 


OMe 


H 


amino acid 


NH 2 


SH 


OEt 


H 


amino acid 


NH 2 


SH 


O-cyclopropyl 


H 


amino acid 


NH 2 


SH 


O-acetyl 


H 


amino acid 


NH 2 


SH 


SH 


H 


amino acid 


NH 2 


SH 


SMe 


H 


amino acid 


NH 2 


SH 


SEt 


H 


amino acid 


NH 2 


SH 


S-cyclopropyl 


H 


amino acid 


NH 2 


SH 


F 


H 


amino acid 


NH 2 


SH 


CI 


H 


amino acid 


NH 2 


SH 


Br 


H 


amino acid 


NH 2 


SH 


I 


amino acid 


amino acid 


NH 2 


SH 


H 


amino acid 


amino acid 


NH 2 


SH 


NH 2 


amino acid 


amino acid 


NH 2 


SH 


NH-cyclopropyl 


amino acid 


amino acid 


NH 2 


SH 


NH-methyl 


amino acid 


amino acid 


NH 2 


SH 


NH-ethyl 


amino acid 


amino acid 


NH 2 


SH 


NH-acetyl 


amino acid 


amino acid 


NH 2 


SH 


OH 


amino acid 


amino acid 


NH 2 


SH 


OMe 


amino acid 


amino acid 


NH 2 


SH 


OEt 


amino acid 


amino acid 


NH 2 


SH 


O-cyclopropyl 


amino acid 


amino acid 


NH 2 


SH 


O-acetyl 


amino acid 


amino acid 


NH 2 


SH 


SH 



R 


HwTl 1 

R 


.... 
X 1 


X 2 


Y 


amino acid 


amino acid 


NH 2 


SH 


SMe 


amino acid 


amino acid 


NH 2 


SH 


SEt 


amino acid 


amino acid 


NH 2 


SH 


S-cycIopropyl 


amino acid 


amino acid 


NH 2 


SH 


F 


amino acid 


amino acid 


NH 2 


SH 


CI 


amino acid 


amino acid 


NH 2 


SH 


Br 


amino acid 


amino acid 


NH 2 


SH 


I 


amino acid 


H 


NH 2 


SH 


H 


amino acid 


H 


NH 2 


SH 


NH 2 


amino acid 


H 


NH 2 


SH 


NH-cyclopropyl 


amino acid 


H 


NH 2 


SH 


NH-methyl 


amino acid 


H 


NH 2 


SH 


NH-ethyl 


amino acid 


H 


NH 2 


SH 


NH-acetyl 


amino acid 


H 


NH 2 


SH 


OH 


amino acid 


H 


NH 2 


SH 


OMe 


amino acid 


H 


NH 2 


SH 


OEt 


amino acid 


H 


NH 2 


SH 


O-cyclopropyl 


amino acid 


H 


NH 2 


SH 


O-acetyl 


amino acid 


H 


NH 2 


SH 


SH 


amino acid 


H 


NH 2 


SH 


SMe 


amino acid 


H 


NH 2 


SH 


SEt 


amino acid 


H 


NH 2 


SH 


S-cyclopropyl 


amino acid 


H 


NH 2 


SH 


F 


amino acid 


H 


NH 2 


SH 


CI 


amino acid 


H 


NH 2 


SH 


Br 


amino acid 


H 


NH 2 


SH 


I 


amino acid 


acyl 


NH 2 


SH 


H 


amino acid 


acyl 


NH 2 


SH 


NH 2 


amino acid 


acyl 


NH 2 


SH 


NH-cyclopropyl 


amino acid 


acyl 


NH 2 


SH 


NH-methyl 


amino acid 


acyl 


NH 2 


SH 


NH-ethyl 


amino acid 


acyl 


NH 2 


SH 


NH-acetyl 


amino acid 


acyl 


NH 2 


SH 


OH 


amino acid 


acyl 


NH 2 


SH 


OMe 


amino acid 


acyl 


NH 2 


SH 


OEt 


amino acid 


acyl 


NH 2 


SH 


O-cyclopropyl 


amino acid 


acyl 


NH 2 


SH 


O-acetyl 


amino acid 


acyl 


NH 2 


SH 


SH 


amino acid 


acyl 


NH 2 


SH 


SMe 


amino acid 


acyl 


NH 2 


SH 


SEt 


ammo acio 


acyl 


xn t 
NH 2 


SH 


S-cyclopropyl 


amino acid 


acyl 


NH 2 


SH 


F 


amino acid 


acyl 


NH 2 


SH 


CI 


amino acid 


acyl 


NH 2 


SH 


Br 


amino acid 


acyl 


NH 2 


SH 


I 


acyl 


H 


SH 


SH 


H 


acyl 


H 


SH 


SH 


NH 2 



R 2 


R J 


X 1 


X 2 


Y 


acyl 


H 


SH 


SH 


NH-cyclopropyl 


acyl 


H 


SH 


SH 


NH-methyl 


acyl 


H 


SH 


SH 


NH-ethyl 


acyl 


H 


SH 


SH 


NH-acetyl 


acyl 


H 


SH 


SH 


OH 


acyl 


H 


SH 


SH 


OMe 


acyl 


H 


SH 


SH 


OEt 


acyl 


H 


SH 


SH 


O-cyclopropyl 


acyl 


H 


SH 


SH 


O-acetyl 


acyl 


H 


SH 


SH 


SH 


acyl 


H 


SH 


SH 


SMe 


acyl 


H 


SH 


SH 


SEt 


acyl 


H 


SH 


SH 


S-cyclopropyl 


acyl 


H 


SH 


SH 


F 


acyl 


H 


SH 


SH 


CI 


acyl 


H 


SH 


SH 


Br 


acyl 


H 


SH 


SH 


I 


acyl 


acyl 


SH 


SH 


H 


acyl 


acyl 


SH 


SH 


NH 2 


acyl 


acyl 


SH 


SH 


NH-cyclopropyl 


acyl 


acyl 


SH 


SH 


NH-methyl 


acyl 


acyl 


SH 


SH 


NH-ethyl 


acyl 


acyl 


SH 


SH 


NH-acetyl 


acyl 


acyl 


SH 


SH 


OH 


acyl 


acyl 


SH 


SH 


OMe 


acyl 


acyl 


SH 


SH 


OEt 


acyl 


acyl 


SH 


SH 


O-cyclopropyl 


acyl 


acyl 


SH 


SH 


O-acetyl 


acyl 


acyl 


SH 


SH 


SH 


acyl 


acyl 


SH 


SH 


SMe 


acyl 


acyl 


SH 


SH 


SEt 


acyl 


acyl 


SH 


SH 


S-cyclopropyl 


acyl 


acyl 


SH 


SH 


F 


acyl 


acyl 


SH 


SH 


CI 


acyl 


acyl 


SH 


SH 


Br 


acyl 


acyl 


SH 


SH 


I 


acyl 


amino acid 


SH 


SH 


H 


acyl 


amino acid 


SH 


SH 


NH 2 


acyl 


amino acid 


SH 


SH 


NH-cyclopropyl 


acyl 


amino acid 


SH 


[SH 


NH-methyl 


acyl 


amino acid 


SH 


SH 


NH-ethyl 


acyl 


amino acid 


SH 1 


SH 


NH-acetyl 


acyl 


amino acid 


SH 


SH 


OH 


acyl 


amino acid 


SH 


SH 


OMe 


acyl 


amino acid 


SH 


SH 


OEt 


acyl 


amino acid 


SH 


SH 


O-cyclopropyl 


acyl 


amino acid 


SH 


SH 


O-acetyl 



281 



R 2 


R 3 


X 1 


X 2 


Y 


acyl 


amino acid 


SH 


SH 


SH 


acyl 


amino acid 


SH 


SH 


SMe 


acyl 


amino acid 


SH 


SH 


SEt 


acyl i 


amino acid 


SH 


SH 


S-cyclopropyl 


acyl 


amino acid 


SH 


SH 


F 


acyl 


amino acid 


SH 


SH 


CI 


acyl 


amino acid 


SH 


SH 


Br 


acyl 


amino acid 


SH 


SH 


I 


H 


acyl 


SH 


SH 


H 


H 


acyl 


SH 


SH 


NH 2 


H 


acyl 


SH 


SH 


NH-cyclopropyl 


H 


acyl 


SH 


SH 


NH-methyl 


H 


acyl 


SH 


SH 


NH-ethyl 


H 


acyl 


SH 


SH 


NH-acetyl 


H 


acyl 


SH 


SH 


OH 


H 


acyl 


SH 


SH 


OMe 


H 


acyl 


SH 


SH 


OEt 


H 


acyl 


SH 


SH 


O-cyclopropyl 


H 


acyl 


SH 


SH 


O-acetyl 


H 


acyl 


SH 


SH 


SH 


H 


acyl 


SH 


SH 


SMe 


H 


acyl 


SH 


SH 


SEt 


H 


acyl 


SH 


SH 


S-cyclopropyl 


H 


acyl 


SH 


SH 


F 


H 


acyl 


SH 


SH 


CI 


H 


acyl 


SH 


SH 


Br 


H 


acyl 


SH 


SH 


I 


H 


amino acid 


SH 


SH 


H 


H 


amino acid 


SH 


SH 


NH 2 


H 


amino acid 


SH 


SH 


NH-cyclopropyl 


H 


amino acid 


SH 


SH 


NH-methyl 


H 


amino acid 


SH 


SH 


NH-ethyl 


H 


amino acid 


SH 


SH 


NH-acetyl 


H 


amino acid 


SH 


SH 


OH 


H 


amino acid 


SH 


SH 


OMe 


H 


amino acid 


SH 


SH 


OEt 


H 


amino acid 


SH 


SH 


O-cyclopropyl 


H 


amino acid 


SH 


SH 


O-acetyl 


H 


amino acid 


SH 


SH 


SH 


H 


amino acid 


SH j 


SH 


SMe 


TT 

H 


amino acid 


SH 


SH 


SEt 


H 


amino acid 


SH 


SH 


S-cyclopropyl 


H 


amino acid 


SH 


SH 


F 


H 


amino acid 


SH 


SH 


CI 


H 


amino acid 


SH 


SH 


Br 


H 


amino acid 


SH 


SH 


I 


amino acid 


amino acid 


SH 


SH 


H 



R 2 

JV 


Jtv 


X 1 

A. 


X 2 


v 


Amino zic \{\ 
dill 11 iw a\ji\jL 


amino ar»irl 
allllllU dCKl 


OlT 


olT 


MTJ„ 
J.N1T2 


amino ariH 


amino arid 


SH 

On 


Oil 


in n-cy ciopropyi 


amino apiH 


amino af*irl 
allllllU dl/lu 


SH 
orx 


olT 


iNn-mexnyi 


orn in o 
animu aviu 


amino cifiA 
allllllU ai/iu 


SH 
oil 


olT 


XTTJ AfT%x/1 


innino flPiH 

ClllllllVJ UvlU 


amino ar*id 


SH 
oil 


ojT 


XTTJ 

iNn-aceiyi 


amino fifiH 

dlllllHJ awlU 


amino ar*id 
allllllU dwiu 


cu 

Oil 


oil 


HTJ 
^Jn 


amino 
allllllU ctviU 


dinLQU dCiu 


cu 
oil 


Ct-T 
oil 


wivlC 


amino apin 1 
aiiimu a^iu 


amino af*iH 
allllllU avlU 


cu 

Oil 


Oil 




amino apiH 
aniuiu ai^u 


amino o r*i ri 
allllllU dL-lU 


CLi 

on 


on 


u-cy c lopropy l 


amino ar*io 


aulinU aClU 


Oil 


CTT 

oil 


O-acetyl 


amino or^iri 

allllllU aV^lU 


amino add 


CTJ 
Oil 


CTJ 

on 


CTJ 

on 


allllllU av^iu 


amino aClU 


CLi 

on 


CTJ 
oil 


oJYLe 


qiyi inn o r» i rl 

ammo dClU 


ammo acia 


oil 


CTT 

on 


CT7f 

obt 


dllllllU dClU 


amino acio 


CTT 

oil 


cu 

olT 


S-cyclopropyl 


5iTTiinr\ ar*ir1 
allllllU al/lU 


amino aciu 


cu 

OO 


CTJ 
on 


T7 

r 


drnnio dciu 


amino acia 


CTT 
Oil 


CTJ 


CI 


otviinrt o/"m#T 


amino aciu 


CTT 
OlT 


CTJ 
olT 


br 


din in u dciu 


ammo aciu 


CTT 

olT 


CTJ 
olT 


T 
1 


dmmo acia 


TT 

IT 


cur 

OIT 


CTJ 

on 


TJ 

IT 


amino ddU 


it 
rl 


CTT 

on 


CTJ 
orl 


XTTJ 
INH2 


allimu dOlu 


H 
rl 


CTJ 
Oil 


CTJ 
OIT 


NH-cyc lopropy 1 


allllllU dlaU 


IT 
li 


CTT 
OiT 


CTJ 
oil 


XTTJ i-n dl-lit rl 

INH-metnyl 


ainmu duu 


tr 

n 


CTT 

on 


CTJ 

on 


XTTJ o+U, ,1 

JNn-etnyl 


dllilliU dLiu 


XT 


QIT 

orx 


CTJ 
on 


NH-acetyl 


aminA ar*irl 
dllllllU dvlU 


TJ 
IT 


CTT 
Oil 


CTJ 

on 




ammo Qfin 
allllllU dvlU. 


IT 


CTT 
OlT 


CTJ 
on 




diiiiiiu aviu 


TJ 


CTJ 
oil 


CTJ 

on 




amino apin 
aiimivj aviu 


H 


SH 
olT 


CTT 

on 


u-cyc lopropyi 


amino Q P 1 H 

allllllU dviu 


IT 


CTT 
Oil 


CTT 
on 


v'-acetyi 


amino apiH 

ailiillv/ avlU 


TJ 

n 


cu 

Oil 


CTJ 

on 


CTJ 

Oil 


amino arid 

dll 1 111VJ Clw ivl 


TJ 

XX 


cu 
on 


on 


olvlc 


amino acid 

Cll 1111 L\J ClvlU 


H 


SH 

on 


on 


oljl 


amino acid 


H 

XX 


SH 

Oxx 


on 


o-cyoiuprupyi 


amino acid 


H 


SH 

oxx 


oxx 


V 


amino acid 


H 


SH 


SH 

OX JL 




amino acid 


H 


SH 


SH 

oxx 


Rr 


amino acid 


H 


SH 


SH 


T 

X 


amino acid 


acyl 


SH 


SH 


H 


amino acid 


acyl 


SH 


SH 


NHo 


amino acid 


acyl 


SH 


SH 


NH-cyclopropyl 


amino acid 


acyl 


SH 


SH 


NH-methyl 


amino acid 


acyl 


SH 


SH 


NH-ethyl 


amino acid 


acyl 


SH 


SH 


NH-acetyl 


amino acid 


acyl 


SH 


SH 


OH 


amino acid 


acyl 


SH 


SH 


OMe 


amino acid 


acyl 


SH 


SH 


OEt 


amino acid 


acyl 


SH 


SH 


O-cyclopropyl 



283 



D 2 
K 


R 


v i 
X 


X 


Y 


amino acid 


acyl 


SH 


OTT 

SH 


O-acetyl 


amino acid 


acyl 


OTT 


OT T 

SH 


OT T 

SH 


amino acid 


acyl 


OTT 

SH 


SH 


SMe 


amino acid 


acyl 


OTT 

SH 


SH 


SEt 


amino acid 


acyl 


OTT 

SH 


OT T 

SH 


S-cyclopropyl 


amino acid 


acyl 


OT T 

SH 


SH 


F 


amino acid 


acyl 


OT T 

SH 


OTT 

SH 


CI 


amino acid 


acyl 


OT T 

SH 


SH 


Br 


amino acid 


acyl 


OT T 

SH 


SH 


I 


acyl 


H 


OH 


SH 


H 


acyl 


T T 

H 


OH 


SH 


NH 2 


acyl 


H 


OH 


SH 


NH-cyclopropyl 


acyl 


H 


OH 


SH 


NH-methyl 


i 

acyl 


TT 

H 


OH 


SH 


NH-ethyl 


acyl 


T T 

H 


OH 


SH 


NH-acetyl 


acyl 


H 


OH 


SH 


OH 


acyl 


T T 

H 


OH 


SH 


OMe 


acyl 


H 


OH 


SH 


OEt 


acyl 


H 


OH 


SH 


O-cyclopropyl 


acyl 


H 


OH 


SH 


O-acetyl 


acyl 


H 


OH 


SH 


SH 


acyl 


T T 

H 


OH 


SH 


SMe 


acyl 


H 


OH 


SH 


SEt 


acyl 


H 


OH 


SH 


S-cyclopropyl 


acyl 


H 


OH 


SH 


F 


acyl 


T T 

H 


OH 


SH 


CI 


acyl 


T T 

H 


OH 


SH 


Br 


acyl 


TT 

H 


OH 


SH 


I 


acyl 


acyl 


OH 


SH 


H 


acyl 


acyl 


OH 


/IT r 

SH 


NH2 


acyl 


acyl 


OH 


OTT 

SH 


XTTT 1 1 

NH-cyclopropyl 


acyl 


acyl 


r\T T 

OH 


OTT 

SH 


XTTT _ jl 1 

NH-methyl 


acyl 


acyl 


UH 


SH 


NH-ethyl 


acyl 


acyl 


iJil 


Oil 


X TT T ns*n4-*i\ 

Nn-acetyl 


acyl 


acyl 


Url 


OTT 


Uti 


a^yi 


acyl 


\Jri 


OTT 

orl 


UMe 


oo\/1 


acyl 


Un 


OTT 

ori 




acyl 


acyl 


<Jri 


QTT 
Oil 


O-cyclopropyl 


acyi 


acyl 


yJri 


QTT 


O-acetyl 


acyl 




OH 


SH 

Oil 


SH 
01 j 


acyl 


acyl 


OH 


SH 


SMe 


acyl 


acyl 


OH 


SH 


SEt 


acyl 


acyl 


OH 


SH 


S-cyclopropyl 


acyl 


acyl 


OH 


SH 


F 


acyl 


acyl 


OH 


SH 


CI 


acyl 


acyl 


OH 


SH 


Br 


acyl 


acyl 


OH 


SH 


I 



R 2 


R 3 


X' 


X 2 


Y 


acyl 


amino acid 


OH 


SH 


H 


acyl 


amino acid 


OH 


SH 


NH 2 


acyl 


amino acid 


OH 


SH 


NH-cyclopropyl 


acyl 


amino acid 


OH 


SH 


NH-methyl 


acyl 


amino acid 


OH 


SH 


NH-ethyl 


acyl 


amino acid 


OH 


SH 


NH-acetyl 


acyl 


amino acid 


OH 


SH 


OH 


acyl 


amino acid 


OH 


SH 


OMe 


acyl 


amino acid 


OH 


SH 


OEt 


acyl 


amino acid 


OH 


SH 


O-cyclopropyl 


acyl 


amino acid 


OH 


SH 


O-acetyl 


acyl 


amino acid 


OH 


SH 


SH 


acyl 


amino acid 


OH 


SH 


SMe 


acyl 


amino acid 


OH 


SH 


SEt 


acyl 


amino acid 


OH 


SH 


S-cyclopropyl 


acyl 


L amino acid 


OH 


SH 


F 


acyl 


amino acid 


OH 


SH 


CI 


acyl 


amino acid 


OH 


SH 


Br 


acyl 


amino acid 


OH 


SH 


I 


H 


acyl 


OH 


SH 


H 


H 


acyl 


OH 


SH 


NH 2 


H 


acyl 


OH 


SH 


NH-cyclopropyl 


H 


acyl 


OH 


SH 


NH-methyl 


H 


acyl 


OH 


SH 


NH-ethyl 


H 


acyl 


OH 


SH 


NH-acetyl 


H 


acyl 


OH 


SH 


OH 


H 


acyl 


OH 


SH 


OMe 


H 


acyl 


OH 


SH 


OEt 


H 


acyl 


OH 


SH 


O-cyclopropyl 


H 


acyl 


OH 


SH 


O-acetyl 


H 


acyl 


OH 


SH 


SH 


H 


acyl 


OH 


SH 


SMe 


H 


acyl 


OH 


SH 


SEt 


H 


acyl 


OH 


SH 


S-cyclopropyl 


H 


acyl 


OH 


SH 


F 


H 


acyl 


OH 


SH 


CI 


H 


acyl 


OH 


SH 


Br 


H 


acyl 


OH 


SH 


I 


H 


amino acid 


OH 


SH 


H 


H 


amino acid 


OH 


SH 


NH 2 


H 


amino acid 


OH 


SH 


NH-cyclopropyl 


H 


amino acid 


OH 


SH 


NH-methyl 


H 


amino acid 


OH 


SH 


NH-ethyl 


H 


amino acid 


OH 


SH 


NH-acetyl 


H 


amino acid 


OH 


SH 


OH 


H 


amino acid 


OH 


SH 


OMe 


H 


amino acid 


OH 


SH 


OEt 



285 



R 2 


R 3 


X 1 


X 2 


Y 


H 


amino acid 


OH 


SH 


O-cyclopropyl 


H 


amino acid 


OH 


SH 


O-acetyl 


H 


amino acid 


OH 


SH 


SH 


H 


amino acid 


OH 


SH 


SMe 


H 


amino acid 


OH 


SH 


SEt 


H 


amino acid 


OH 


SH 


S-cycIopropyl 


H 


amino acid 


OH 


SH 


F 


H 


amino acid 


OH 


SH 


CI 


H 


amino acid 


OH 


SH 


Br 


H 


amino acid 


OH 


SH 


I 


amino acid 


amino acid 


OH 


SH 


H 


amino acid 


amino acid 


OH 


SH 


NH 2 


amino acid 


amino acid 


OH 


SH 


NH-cyclopropyl 


amino acid 


amino acid 


OH 


SH 


NH-methyl 


amino acid 


amino acid 


OH 


SH 


NH-ethyl 


amino acid 


amino acid 


OH 


SH 


NH-acetyl 


amino acid 


amino acid 


OH 


SH 


OH 


amino acid 


amino acid 


OH 


SH 


OMe 


amino acid 


amino acid 


OH 


SH 


OEt 


amino acid 


amino acid 


OH 


SH 


O-cyclopropyl 


amino acid 


amino acid 


OH 


SH 


O-acetyl 


amino acid 


amino acid 


OH 


SH 


SH 


amino acid 


amino acid 


OH 


SH 


SMe 


amino acid 


amino acid 


OH 


SH 


SEt 


amino acid 


amino acid 


OH 


SH 


S-cyclopropyl 


amino acid 


amino acid 


OH 


SH 


F 


amino acid 


amino acid 


OH 


SH 


CI 


amino acid 


amino acid 


OH 


SH 


Br 


amino acid 


amino acid 


OH 


SH 


I 


amino acid 


H 


OH 


SH 


H 


amino acid 


H 


OH 


SH 


NH 2 


amino acid 


H 


OH 


SH 


NH-cyclopropyl 


amino acid 


H 


OH 


SH 


NH-methyl 


amino acid 


H 


OH 


SH 


NH-ethyl 


amino acid 


H 


OH 


SH 


NH-acetyl 


amino acid 


H 


OH 


SH 


OH 


amino acid 


H 


OH 


SH 


OMe 


amino acid 


H 


OH 


SH 


OEt 


amino acid 


H 


OH 


SH 


O-cyclopropyl 

— & t_i 


amino acid 


H 


OH 


SH 


O-acetyl 


amino acid 


H 


OH 


SH 


SH 


amino acid 


H 


OH 


SH 


SMe 


amino acid 


H 


OH 


SH 


SEt 


amino acid 


H 


OH 


SH 


S-cyclopropyl 


amino acid 


H 


OH 


SH 


F 


amino acid 


H 


OH 


SH 


CI 


amino acid 


H 


OH 


SH 


Br 



R 1 


R J 


X 1 


X 2 


Y 


amino acid 


H 


OH 


SH 


I 


amino acid 


acyl 


OH 


SH 


H 


amino acid 


acyl 


OH 


SH 


NH 2 


amino acid 


acyl 


OH 


SH 


NH-cyclopropyl 


amino acid 


acyl 


OH 


SH 


NH-methyl 


amino acid 


acyl 


OH 


SH 


NH-ethyl 


amino acid 


acyl 


OH 


SH 


NH-acetyl 


amino acid 


acyl 


OH 


SH 


OH 


amino acid 


acyl 


OH 


SH 


OMe 


amino acid 


acyl 


OH 


SH 


OEt 


amino acid 


acyl 


OH 


SH 


O-cyclopropyl 


amino acid 


acyl 


OH 


SH 


O-acetyl 


amino acid 


acyl 


OH 


SH 


SH 


amino acid 


acyl 


OH 


SH 


SMe 


amino acid 


acyl 


OH 


SH 


SEt 


amino acid 


acyl 


OH 


SH 


S-cyclopropyl 


amino acid 


acyl 


OH 


SH 


F 


amino acid 


acyl 


OH 


SH 


CI 


amino acid * 


acyl 


OH 


SH 


Br 


amino acid 


acyl 


OH 


SH 


I 


acyl 


H 


CH 3 


OH 


H 


acyl 


H 


CH 3 


OH 


NH 2 


acyl 


H 


CH, 


OH 


NH-cyclopropyl 


acyl 


H 


CH 3 


OH 


NH-methyl 


acyl 


H 


CH, 


OH 


NH-ethyl 


acyl 


H 


CH 3 


OH 


NH-acetyl 


acyl 


H 


CH 3 


OH 


OH 


acyl 


H 


CH 3 


OH 


OMe 


acyl 


H 


CH 3 


OH 


OEt 


acyl 


H 


CH 3 


OH 


O-cyclopropyl 

C £_=: 


acyl 


H 


CH 3 


OH 


O-acetyl 

£ , 


acyl 


H 


CH 3 


OH 


SH 


acyl 


H 


CH 3 


OH 


SMe 


acyl 


H 


CH 3 


OH 


SEt 


acyl 


H 


CH 3 


OH 


S-cyclopropyl 


acyl 


H 


CH 3 


OH 


F 


acyl 


H 


CH 3 


OH 


CI 


acyl 


H 


CH 3 


OH 


Br 


acyl 


H 


CH 3 


OH 


I 


acyl 


acyl 


CH 3 


OH 


H 


acyl 


acyl 


CH 3 


OH 


NH 2 


acyl 


acyl 


CH 3 


OH 


NH-cyclopropyl 


acyl 


acyl 


CH 3 


OH 


NH-methyl 


acyl 


acyl 


CH 3 


OH 


NH-ethyl 


acyl 


acyl 


CH 3 


OH 


NH-acetyl 


acyl 


acyl 


CH 3 


OH 


OH 


acyl 


acyl 


CH 3 


OH 


OMe 



287 



R 2 


R 3 


X 1 


X J 


Y 


acyl 


acyl 


CH 3 


OH 


OEt 


acyl 


acyl 


CH 3 


OH 


O-cvclooroDvl 


acyl 


acyl 


CH 3 


OH 


O-acetvl 


acyl 


acyl 


CH 3 


OH 


SH 


acyl 


acyl 


CH 3 


OH 


SMe 


acyl 


acyl 


CH 3 


OH 


SEt 


acyl 


acvl 


CH 3 


OH 


S-cvclotironvl 


acyl 


acyl 


CH 3 


OH 


F 


acyl 


acvl 


CH 3 


OH 


CI 


acyl 


acvl 


CH 3 


OH 


Br 


acyl 


acvl 


CH 3 


OH 


I 


acyl 


amino acid 


CH 3 


OH 


H 


acyl 


amino acid 


CH 3 


OH 


NH? 


acyl 


amino acid 


CH 3 


OH 


\JT4_pvr* I nnrnnvl 


acyl 


amino acid 


CH 3 


OH 




acyl 


amino acid 


CH 3 


OH 

VAX 


NH-ethvl 


acyl 


amino acid 


CH 3 


OH 


NH-acetvl 


acyl 


amino acid 

••111111V tivivi 


CH 3 


OH 


OH 


acyl 


amino acid 


CH 3 


OH 


OMe 


acyl 


amino acid 


CH 3 


OH 


OFt 


acyl 


amino acid 


CHi 


OH 




acyl 


amino acid 


CHt 


OH 


O-acptvl 

v/ civw i y i 


acyl 


amino acid 


CH 3 


OH 


SH 


acyl 


amino acid 


CH 3 


OH 


SMe 


acyl 


amino acid 


CH 3 


OH 


SEt 


acyl 


amino acid 


CH 3 


OH 


S -r. vr, 1 n nrnn vl 


acyl 


amino acid 


CH 3 


OH 


F 


acyl 


amino acid 


CH 3 


OH 


CI 


acyl 


amino acid 


CH 3 


OH 


Br 


acyl 


amino acid 


CH 3 


OH 


I 


H 


acyl 


CH 3 


OH 


H 


H 


acyl 


CH 3 


OH 


NH 2 


H 


acyl 


CH 3 


OH 


NH-cyclopropyl 


H 


acyl 


CH 3 


OH 


NH-methyl 


H 


acyl 


CH 3 


OH 


NH-ethyl 


H 


acyl 


CH 3 


OH 


NH-acetyl 


H 


acyl 


CH 3 


OH 


OH 


H 


acyl 


CH 3 


OH 


OMe 


H 


acyl 


CH 3 


OH 


OEt 


H 


acyl 


CH 3 


OH 


O-cyclopropyl 


H 


acyl 


CH 3 


OH 


O-acetyl 


H 


acyl 


CH 3 


OH 


SH 


H 


acyl 


CH 3 


OH 


SMe 


H 


acyl 


CH 3 


OH 


SEt 


H 


acyl 


CH 3 


OH 


S-cyclopropyl 


H 


acyl 


CH 3 


OH 


F 


H 


acyl 


CH 3 


OH 


CI 



288 



R 2 


R 3 


X 1 


X 2 


Y 


H 


acyl 


CH 3 


OH 


Br 


H 


acyl 


CH 3 


OH 


I 


H 


amino acid 


CH 3 


OH 


H 


H 


amino acid 


CH 3 


OH 


NH 2 


H 


amino acid 


CH 3 


OH 


NH-cyclopropyl 


H 


amino acid 


CH 3 


OH 


NH-methyl 


H 


amino acid 


CH 3 


OH 


NH-ethvl 


H 


amino acid 


CH 3 


OH 


NH-acetyl 


H 


amino acid 


CH 3 


OH 


OH 


H 


amino acid 


CH 3 


OH 


OMe 


H 


amino acid 


CH 3 


OH 


OEt 


H 


amino acid 


CH 3 


OH 


O-c vc 1 ooron vl 


H 


amino acid 


CH 3 


OH 


O-acetvl 


H 


amino acid 


CH 3 


OH 


SH 


H 


amino acid 


CH 3 


OH 


SMe 


H 


amino acid 


CH 3 


OH 


SEt 


H 


amino acid 


CH 3 


OH 


S-cvc lonronvi 


H 


amino acid 


CH 3 


OH 


F 


H 


amino acid 


CH 3 


OH 


CI 


H 


amino acid 


CH 3 


OH 


Br 


H 


amino acid 


CH 3 


OH 


I 


amino acid 


amino acid 


CH 3 


OH 


H 


amino acid 


amino acid 


CH 3 


OH 


NH 2 


amino acid 


amino acid 


CH 3 


OH 


NH-cvc 1 onron vl 


amino acid 


amino acid 


CH 3 


OH 


NH-methvl 


amino acid 


amino acid 


CH 3 


OH 


NH-ethvl 


amino acid 


amino acid 


CH 3 


OH 


NH-acetvl 


amino acid 


amino acid 


CH 3 


OH 


OH 


amino acid 


amino acid 


CH 3 


OH 


OMe 


amino acid 


amino acid 


CH 3 


OH 


OEt 


amino acid 


amino acid 


CH 3 


OH 


O-cyclopropyl 


amino acid 


amino acid 


CH 3 


OH 


O-acetyl 


amino acid 


amino acid 


CH 3 


OH 


SH 


amino acid 


amino acid 


CH 3 


OH 


SMe 


amino acid 


amino acid 


CH 3 


OH 


SEt 


amino acid 


amino acid 


CH 3 


OH 


S-cyclopropyl 


amino acid 


amino acid 


CH 3 


OH 


F 


amino acid 


amino acid 


CH 3 


OH 


Cl 


amino acid 


amino acid 


CH 3 


OH 


Br 


amino acid 


amino acid 


CH 3 


OH 


I 


amino acid 


H 


CH 3 


OH 


H 


amino acid 


H 


CH 3 


OH 


NH 2 


amino acid 


H 


CH 3 


OH 


NH-cyclopropyl 


amino acid 


H 


CH 3 


OH 


NH-methyl 


amino acid 


H 


CH 3 


OH 


NH-ethyl 


amino acid 


H 


CH 3 


OH 


NH-acetyl 


amino acid 


H 


CH 3 


OH 


OH 



289 



R 


R 3 


X 1 


X 2 


Y 


amino acid 


H 


CH 3 


OH 


OMe 


amino acid 


H 


CH 3 


OH 


OEt 


amino acid 


H 


CH 3 


OH 


O-cyclopropyl 


amino acid 


H 


CH 3 


OH 


O-acetyl 


amino acid 


H 


CH 3 


OH 


SH 


amino acid 


H 


CH 3 


OH 


SMe 


amino acid 


H 


CH 3 


OH 


SEt 


amino acid 


H 


CH 3 


OH 


S-cyclopropyl 


amino acid 


H 


CH 3 


OH 


F 


amino acid 


H 


CH 3 


OH 


CI 


amino acid 


H 


CH 3 


OH 


Br 


amino acid 


H 


CH 3 


OH 


I 


amino acid 


acyl 

*' 


CH 3 


OH 


H 


amino acid 


acyl 


CH 3 


OH 


NH 2 


amino acid 


acyl 


CH 3 


OH 


NH-cyclopropyl 


amino acid 


acyl 


CH 3 


OH 


NH-methyl 


amino acid 


acyl 


CH 3 


OH 


NH-ethyl 


amino acid 


acyl 


CH 3 


OH 


NH-acetyl 


amino acid 


acyl 


CH 3 


OH 


OH 


amino acid 1 


acyl 


CH 3 


OH 


OMe 


amino acid 


acyl 


CH 3 


OH 


OEt 


amino acid 


acyl 


CH 3 


OH 


O-cyclopropyl 


amino acid 


acyl 


CH 3 


OH 


O-acetyl 


amino acid 


acyl 


CH 3 


OH 


SH 


amino acid 


acyl 


CH 3 


OH 


SMe 


amino acid 


acyl 


CH 3 


OH 


SEt 


amino acid 


acyl 


CH 3 


OH 


S-cyclopropyl 


amino acid 


acyl 


CH 3 


OH 


F 


amino acid 


acyl 


CH 3 


OH 


CI 


amino acid 


acyl 


CH 3 


OH 


Br 


amino acid 


acyl 


CH 3 


OH 


I 


acyl 


H 


CF 3 


OH 


H 


acyl 


H 


CF 3 


OH 


NH 2 


acyl 


H 


CF 3 


OH 


NH-cyclopropyl 


acyl 


H 


CF 3 


OH 


NH-methyl 


acyl 


H 


CF 3 


OH 


NH-ethyl 


acyl 


H 


CF 3 


OH 


NH-acetyl 


acyl 


H 


CF 3 


OH 


OH 


acyl 


H 


CF 3 


OH 


OMe 


acyl 


H 


CF 3 


OH 


OEt 


acyl 


H 


CF 3 


OH 


O-cyclopropyl 


acyl 


H 


CF 3 


OH 


O-acetyl 


acyl 


H 


CF 3 


OH 


SH 


acyl 


H 


CF 3 


OH 


SMe 


acyl 


H 


CF 3 


OH 


SEt 


acyl 


H 


CF 3 


OH 


S-cyclopropyl 


acyl 


H 


CF 3 


OH 


F 



R 1 


R 3 


X 1 


X 2 


Y 


acyl 


H 


CF 3 


OH 


CI 


acyl 


H 


CF 3 


OH 


Br 


acyl 


H 


CF 3 


OH 


I 


acyl 


acyl 


CF 3 


OH 


H 


acyl 


acyl 


CF 3 


OH 


NH 2 


acyl 


acyl 


CF 3 


OH 


NH-cyclopropyl 


acyl 


acyl 


CF 3 


OH 


NH-methyl 


acyl 


acyl 


CF 3 


OH 


NH-ethyl 


acyl 


acyl 


CF 3 


OH 


NH-acetyl 


acyl 


acyl 


CF 3 


OH 


OH 


acyl 


acyl 


CF 3 


OH 


OMe 


acyl 


acyl 


CF 3 


OH 


OEt 


acyl 


acyl 


CF 3 


OH 


O-cvcloDroDvl 


acyl 


acyl 

tL 


CF 3 


OH 


O-acetyl 


acyl 


acyl 


CF 3 


OH 


SH 


acyl 


acyl 


CF 3 


OH 


SMe 


acyl 


acyl 


CF 3 


OH 


SEt 


acyl 


acyl 


CF 3 


OH 


S-cyclopropyl 


acyl 


acyl 


CF 3 


OH 


F 


acyl 


acyl 


CF 3 


OH 


CI 


acyl 


acyl 


CF 3 


OH 


Br 


acyl 


acyl 


CF 3 


OH 


I 


acyl 


amino acid 


CF 3 


OH 


H 


acyl 


amino acid 


CF 3 


OH 


NH 2 


acyl 


amino acid 


CF 3 


OH 


NH-cyclopropyl 


acyl 


amino acid 


CF 3 


OH 


NH-methyl 


acyl 


amino acid 


CF 3 


OH 


NH-ethyl 


acyl 


amino acid 


CF 3 


OH 


NH-acetyl 


acyl 


amino acid 


CF 3 


OH 


OH 


acyl 


amino acid 


CF 3 


OH 


OMe 


acyl 


amino acid 


CF 3 


OH 


OEt 


acyl 


amino acid 


CF 3 


OH 


O-cyclopropyl 


acyl 


amino acid 


CF 3 


OH 


O-acetyl 

a! 


acyl 


amino acid 


CF 3 


OH 


SH 


acyl 


amino acid 


CF 3 


OH 


SMe 


acyl 


amino acid 


CF 3 


OH 


SEt 


acyl 


amino acid 


CF 3 


OH 


S-cyclopropyl 


acyl 


amino acid 


CF 3 


OH 


F 


acyl 


amino acid 


CF 3 


OH 


CI 


acyl 


amino acid 


CF 3 


OH 


Br 


acyl 


amino acid 


CF 3 


OH 


I 


H 


acyl 


CF 3 


OH 


H 


H 


acyl 


CF 3 


OH 


NH 2 


H 


acyl 


CF 3 


OH 


NH-cyclopropyl 


H 


acyl 


CF 3 


OH 


NH-methyl 


H 


acyl 


CF 3 


OH 


NH-ethyl 


H 


acyl 


CF 3 


OH 


NH-acetyl 



291 



R 


R J 


X 1 


X z 


Y 


H 


acyl 


CF 3 


OH 


OH 


H 


acyl 


CF 3 


OH 


OMe 


H 


acyl 


CF 3 


OH 


OEt 


H 


acyl 


CF 3 


OH 


O-cyclopropyl 


H 


acyl 


CF 3 


OH 


O-acetyl 


H 


acyl 


CF 3 


OH 


SH 


H 


acyl 


CF 3 


OH 


SMe 


H 


acyl 


CF 3 


OH 


SEt 


H 


acyl 


CF 3 


OH 


S-cyclopropyl 


H 


acyl 


CF 3 


OH 


F 


H 


acyl 


CF 3 


OH 


CI 


H 


acyl 


CF 3 


OH 


Br 


H 


acyl 


CF 3 


OH 


I 


H 


amino acid 


CF 3 


OH 


H 


H 


amino acid 


CF 3 


OH 


NH 2 


H 


amino acid 


CF 3 


OH 


NH-cyclopropyl 


H 


amino acid 


CF 3 


OH 


NH-methyl 


H 


amino acid 


CF 3 


OH 


NH-ethyl 


H 


amino acid 


CF 3 


OH 


NH-acetyl 


H 


amino acid 


CF 3 


OH 


OH 


H 


amino acid 


CF 3 


OH 


OMe 


H 


amino acid 


CF 3 


OH 


OEt 


H 


amino acid 


CF 3 


OH 


O-cyclopropyl 


H 


amino acid 


CF 3 


OH 


O-acetyl 


H 


amino acid 


CF 3 


OH 


SH 


H 


amino acid 


CF 3 


OH 


SMe 


H 


amino acid 


CF 3 


OH 


SEt 


H 


amino acid 


CF 3 


OH 


S-cyclopropyl 


H 


amino acid 


CF 3 


OH 


F 


H 


amino acid 


CF 3 


OH 


CI 


H 


amino acid 


CF 3 


OH 


Br 


H 


amino acid 


CF 3 


OH 


I 


amino acid 


amino acid 


CF 3 


OH 


H 


amino acid 


amino acid 


CF 3 


OH 


NH 2 


amino acid 


amino acid 


CF 3 


OH 


NH-cyclopropyl 


amino acid 


amino acid 


CF 3 


OH 


NH-methyl 


amino acid 


amino acid 


CF 3 


OH 


NH-ethyl 


amino acid 


ammo acid 


CF 3 


OH 


NH-acetyl 


ammo acid 


amino acid 


CF 3 


OH 


OH 


ammo acid 


amino acid 


CF 3 


OH 


OMe 


amino acid 


amino acid 


CF 3 


OH 


(Jbt 


amino acid 


amino acid 


CF 3 


OH 


O-cyclopropyl 


amino acid 


amino acid 


CF 3 


OH 


O-acetyl 


amino acid 


amino acid 


CF 3 


OH 


SH 


amino acid 


amino acid 


CF 3 


OH 


SMe 


amino acid 


amino acid 


CF 3 


OH 


SEt 


amino acid 


amino acid 


CF 3 


OH 


S-cyclopropyl 



R z 


R J 


X 1 


X 2 


Y 


amino acid 


amino acid 


CF 3 


OH 


F 


amino acid 


amino acid 


CF 3 


OH 


CI 


amino acid 


amino acid 


CF 3 


OH 


Br 


amino acid 


amino acid 


CF 3 


OH 


I 


amino acid 


H 


CF 3 


OH 


H 


amino acid 


H 


CF 3 


OH 


NH 2 


amino acid 


H 


CF 3 


OH 


NH-cyclopropyl 


amino acid 


H 


CF 3 


OH 


NH-methyl 


amino acid 


H 


CF 3 


OH 


NH-ethyl 


amino acid 


H 


CF 3 


OH 


NH-acetyl 


amino acid 


H 


CF 3 


OH 


OH 


amino acid 


H 


CF 3 


OH 


OMe 


amino acid 


H 


CF 3 


OH 


OEt 


amino acid 


H 


CF 3 


OH 


O-cyclopropyl 


amino acid 


H 


CF 3 


OH 


O-acetyl 


amino acid 


H 


CF 3 


OH 


SH 


amino acid 


H 


CF 3 


OH 


SMe 


amino acid 


H 


CF 3 


OH 


SEt 


amino acid 


H 


CF 3 


OH 


S-cyclopropyl 

1 1 4— s 


amino acid 


H 


CF 3 


OH 


F 


amino acid 


H 


CF 3 


OH 


CI 


amino acid 


H 


CF 3 


OH 


Br 


amino acid 


H 


CF 3 


OH 


I 


amino acid 


acyl 


CF 3 


OH 


H 


amino acid 


acyl 


CF 3 


OH 


NH 2 


amino acid 


acyl 


CF 3 


OH 


NH-cyclopropyl 


amino acid 


acyl 


CF 3 


OH 


NH-methyl 


amino acid 


acyl 


CF 3 


OH 


NH-ethyl 


amino acid 


acyl 


CF 3 


OH 


NH-acetyl 


amino acid 


acyl 


CF 3 


OH 


OH 


amino acid 


acyl 


CF 3 


OH 


OMe 


amino acid 


acyl 


CF 3 


OH 


OEt 


amino acid 


acyl 


CF 3 


OH 


O-cyclopropyl 


amino acid 


acyl 


CF 3 


OH 


O-acetyl 


amino acid 


acyl 


CF 3 


OH 


SH 


amino acid 


acyl 


CF 3 


OH 


SMe 


amino acid 


acyl 


CF 3 


OH 


SEt 


amino acid 


acyl 


CF 3 


OH 


S-cyclopropyl 


amino acid 


acyl 


CF 3 


OH 


F 


amino acid 


acyl 


CF 3 


OH 


CI 


amino acid 


acyl 


CF 3 


OH 


Br 


amino acid 


acyl 


CF 3 


OH 


I 


acyl 


H 


Br 


OH 


H 


acyl 


H 


Br 


OH 


NH 2 


acyl 


H 


Br 


OH 


NH-cyclopropyl 


acyl 


H 


Br 


OH 


NH-methyl 


acyl 


H 


Br 


OH 


NH-ethyl 



293 



R 2 


r 3 


X 1 


X 2 


Y 


acyl 


H 


Br 


OH 


NH-acetyl 


acyl 


H 


Br 


OH 


OH 


acyl 


H 


Br 


OH 


OMe 


acyl 


H 


Br 


OH 


OEt 


acyl 


H 


Br 


OH 


O-cyclopropyl 


acyl 


H 


Br 


OH 


O-acetyl 


acyl 


H 


Br 


OH 


SH 


acyl 


H 


Br 


OH 


SMe 


acyl 


H 


Br 


OH 


SEt 


acyl 


H 


Br 


OH 


S-cyclopropyl 


acyl 


H 


Br 


OH 


F 


acyl 


H 


Br 


OH 


CI 


acyl 


H 


Br 


OH 


Br 


acyl 


H 


Br 


OH 


I 


acyl 


acyl 


Br 


OH 


H 


acyl 


acyl 


Br 


OH 


NH 2 


acyl 


acyl 


Br 


OH 


NH-cyclopropyl 


acyl 


acyl 


Br 


OH 


NH-methyl 


acyl 


acyl 


Br 


OH 


NH-ethyl 


acyl 


acyl 


Br 


OH 


NH-acetyl 


acyl 


acyl 


Br 


OH 


OH 


acyl 


acyl 


Br 


OH 


OMe 


acyl 


acyl 


Br 


OH 


OEt 


acyl 


acyl 


Br 


OH 


O-cyclopropyl 


acyl 


acyl 


Br 


OH 


O-acetyl 


acyl 


acyl 


Br 


OH 


SH 


acyl 


acyl 


Br 


OH 


SMe 


acyl 


acyl 


Br 


OH 


SEt 


acyl 


acyl 


Br 


OH 


S-cyclopropyl 


acyl 


acyl 


Br 


OH 


F 


acyl 


acyl 


Br 


OH 


CI 


acyl 


acyl 


Br 


OH 


Br 


acyl 


acyl 


Br 


OH 


I 


acyl 


amino acid 


Br 


OH 


H 


acyl 


amino acid 


Br 


OH 


NH 2 


acyl 


amino acid 


Br 


OH 


NH-cyclopropyl 


acyl 


amino acid 


Br 


OH 


NH-methyl 


acyl 


amino acid 


Br 


OH 


NH-ethyl 


acyl 


amino acid 


Br 


OH 


NH-acetyl 


acyl 


amino acid 


Br 


OH 


OH 


acyl 


amino acid 


Br 


OH 


OMe 


acyl 


amino acid 


Br 


OH 


OEt 


acyl 


amino acid 


Br 


OH 


O-cyclopropyl 


acyl 


amino acid 


Br 


OH 


O-acetyl 


acyl 


amino acid 


Br 


OH 


SH 


acyl 


amino acid 


Br 


OH 


SMe 


acyl 


amino acid 


Br 


OH 


SEt 



294 



R 2 


R 


X 1 


X 2 


Y 


acyl 


amino acid 


Br 


OH 


S-cyclopropyl 


acyl 


amino acid 


Br 


OH 


F 


acyl 


amino acid 


Br 


OH 


CI 


acyl 


amino acid 


Br 


OH 


Br 


acyl 


amino acid 


Br 


OH 


I 


H 


acyl 


Br 


OH 


H 


H 


acyl 


Br 


OH 


NH 2 


H 


acyl 


Br 


OH 


NH-cyclopropyl 


H 


acyl 


Br 


OH 


NH-methyl 


H 


acyl 


Br 


OH 


NH-ethyl 


H 


acyl 


Br 


OH 


NH-acetyl 


H 


acyl 


Br 


OH 


OH 


H 


acyl 


Br 


OH 


OMe 


H 


acyl 


Br 


OH 


OEt 


H 


acyl 1 


Br 


OH 


O-cyclopropyl 


H 


acyl 


Br 


OH 


O-acetyl 


H 


acyl 


Br 


OH 


SH 


H 


acyl 


Br 


OH 


SMe 


H 


acyl 


Br 


OH 


SEt 


H 


acyl 


Br 


OH 


S-cyclopropyl 


H 


acyl 


Br 


OH 


F 


H 


acyl 


Br 


OH 


CI 


H j 


acyl 


Br 


OH 


Br 


H 


acyl 


Br 


OH 


I 


H 


amino acid 


Br 


OH 


H 


H 


amino acid 


Br 


OH 


NH 2 


H 


amino acid 


Br 


OH 


NH-cyclopropyl 


H 


amino acid 


Br 


OH 


NH-methyl 


H 


amino acid 


Br 


OH 


NH-ethyl 


H 


amino acid 


Br 


OH 


NH-acetyl 


H 


amino acid 


Br 


OH 


OH 


H 


amino acid 


Br 


OH 


OMe 


H 


amino acid 


Br 


OH 


OEt 


H 


amino acid 


Br 


OH 


O-cyclopropyl 


H 


amino acid 


Br 


OH 


O-acetyl 


H 


amino acid 


Br 


OH 


SH 


H 


amino acid 


Br 


OH 


SMe 


H 


amino acid 


Br 


OH 


SEt 


H 


amino acid 


Br 


OH 


S-cyclopropyl 


H 


amino acid 


Br 


OH 


F 


H 


amino acid 


Br 


OH 


CI 


H 


amino acid 


Br 


OH 


Br 


H 


amino acid 


Br 


OH 


I 


amino acid 


amino acid 


Br 


OH 


H 


amino acid 


amino acid 


Br 


OH 


NH 2 


amino acid 


amino acid 


Br 


OH 


NH-cyclopropyl 


amino acid 


amino acid 


Br 


OH 


NH-methyl 



295 





R 3 


X 1 


X 2 


Y 


amino acid 


amino acid 


Br 


OH 


NH-ethyl 


amino acid 


amino acid 


Br 


OH 


NH-acetyl 


amino acid 


amino acid 


Br 


OH 


OH 


amino acid 


amino acid 


Br 


OH 


OMe 


amino acid 


amino acid 


Br 


OH 


OEt 


amino acid 


amino acid 


Br 


OH 


O-cyclopropyl 


amino acid 


amino acid 


Br 


OH 


O-acetyl 


amino acid 


amino acid 


Br 


OH 


SH 


amino acid 


amino acid 


Br 


OH 


SMe 


amino acid 


amino acid 


Br 


OH 


SEt 


amino acid 


amino acid 


Br 


OH 


S-cyclopropyl 


amino acid 


amino acid 


Br 


OH 


F 


amino acid 


amino acid 


Br 


OH 


CI 


amino acid 


amino acid 


Br 


OH 


Br 


amino acid 


amino acid 


Br 


OH 


I 


amino acid 


H 


Br 


OH 


H 


amino acid 


H 


Br 


OH 


NH 2 


amino acid 


H 


Br 


OH 


NH-cyclopropyl 


amino acid 


H 


Br 


OH 


NH-methyl 


amino acid 


H 


Br 


OH 


NH-ethyl 


amino acid 


H 


Br 


OH 


NH-acetyl 


amino acid 


H 


Br 


OH 


OH 


amino acid 


H 


Br 


OH 


OMe 


amino acid 


H 


Br 


OH 


OEt 


amino acid 


H 


Br 


OH 


O-cyclopropyl 


amino acid 


H 


Br 


OH 


O-acetyl 


amino acid 


H 


Br 


OH 


SH 


amino acid 


H 


Br 


OH 


SMe 


amino acid 


H 


Br 


OH 


SEt 


amino acid 


H 


Br 


OH 


S-cyclopropyl 


amino acid 


H 


Br 


OH 


F 


amino acid 


H 


Br 


OH 


CI 


amino acid 


H 


Br 


OH 


Br 


amino acid 


H 


Br 


OH 


I 


amino acid 


acyl 


Br 


OH 


H 


amino acid 


acyl 


Br 


OH 


NH 2 


amino acid 


acyl 


Br 


OH 


NH-cyclopropyl 


amino acid 


acyl 


Br 


OH 


NH-methyl 


amino acid 


acyl 


Br 


OH 


NH-ethyl 


amino acid 


acyl 


Br 


OH 


NH-acetyl 


amino acid 


acyl 


Br 


OH 


OH 


amino acid 


acyl 


Br 


OH 


OMe 


amino acid 


acyl 


Br 


OH 


OEt 


amino acid 


acyl 


Br 


OH 


O-cyclopropyl 


amino acid 


acyl 


Br 


OH 


O-acetyl 


amino acid 


acyl 


Br 


OH 


SH 


amino acid 


acyl 


Br 


OH 


SMe 



296 



R 2 


R J 


X 1 


X 2 


Y 


amino acid 


acyl 


Br 


OH 


SEt 


amino acid 


acyl 


Br 


OH 


S-cyclopropyl 


amino acid 


acyl 


Br 


OH 


F j 


amino acid 


acyl 


Br 


OH 


CI 


amino acid 


acyl 


Br 


OH 


Br 


amino acid 


acyl 


Br 


OH 


I 


acyl 


H 


CI 


OH 


H 


acyl 


H 


CI 


OH 


NH 2 


acyl 


H 


CI 


OH 


NH-cyclopropyl 


acyl 


H 


CI 


OH 


NH-methyl 


acyl 


H 


CI 


OH 


NH-ethyl 


acyl 


H 


CI 


OH 


NH-acetyl 


acyl 


H 


CI 


OH 


OH 


acyl 


H 


CI 


OH 


OMe 


acyl 


H 


CI 


OH 


OEt 


acyl 


H 


CI 


OH 


O-cycIopropyl 


acyl 


H 


CI 


OH 


O-acetyl 


acyl 


H 


CI 


OH 


SH 


acyl 


H 


CI 


OH 


SMe 


acyl 


H 


CI 


OH 


SEt 


acyl 


H 


CI 


OH 


S-cyclopropyl 


acyl 


H 


CI 


OH 


F 


acyl 


H 


CI 


OH 


CI 


acyl 


H 


CI 


OH 


Br 


acyl 


H 


CI 


OH 


I 


acyl 


jicyl 


CI 


OH 


H 


acyl 


acyl 


CI 


OH 


NH 2 


acyl 


acyl 


CI 


OH 


NH-cyclopropyl 


acyl 


acyl 


CI 


OH 


NH-methyl 


acyl 


acyl 


CI 


OH 


NH-ethyl 


acyl 


acyl 


CI 


OH 


NH-acetyl 


acyl 


acyl 


CI 


OH 


OH 


acyl 


acyl 


CI 


OH 


OMe 


acyl 


acyl 


CI 


OH 


OEt 


acyl 


acyl 


CI 


OH 


O-cyclopropyl 


acyl 


acyl 


CI 


OH 


O-acetyl 


acyl 


acyl 


CI 


OH 


SH 


acyl 


acyl 


CI 


OH 


SMe 


acyl 


acyl 


CI 


OH 


SEt 


acyl 


acyl 


CI 


OH 


S-cyclopropyl 


acyl 


acyl 


CI 


OH 


F 


acyl 


acyl 


CI 


OH 


CI 


acyl 


acyl 


CI 


OH 


Br 


acyl 


acyl 


CI 


OH 


I 


acyl 


amino acid 


CI 


OH 


H 


acyl 


amino acid 


CI 


OH 


NH 2 


acyl 


amino acid 


CI 


OH 


NH-cyclopropyl 



297 



R z 


R* 


X 1 


X 2 


Y 


acyl 


amino acid 


CI 


OH 


NH-methyl 


acyl 


amino acid 


CI 


OH 


NH-ethyl 


acyl 


amino acid 


CI 


OH 


NH-acetyl 


acyl 


amino acid 


CI 


OH 


OH 


acyl 


amino acid 


CI 


OH 


OMe 


acyl 


amino acid 


CI 


OH j 


OEt 


acyl 


amino acid 


CI 


OH 


O-cyclopropyl 


acyl 


amino acid 


CI 


OH 


O-acetyl 


acyl 


amino acid 


CI 


OH 


SH 


acyl 


amino acid 


CI 


OH 


SMe 


acyl 


amino acid 


CI 


OH 


SEt 


acyl 


amino acid 


CI 


OH 


S-cyclopropyl 


acyl 


amino acid 


CI 


OH 


F 


acyl 


amino acid 


CI 


OH 


CI 


acyl 


amino acid 


CI 


OH 


Br 


acyl 


amino acid 


CI 


OH 


I 


H 


acyl 


CI 


OH 


H 


H 


acyl 


CI 


OH 


NH 2 


H 


acyl 


CI 


OH 


NH-cyclopropyl 


H 


acyl 


CI 


OH 


NH-methyl 


H 


acyl 


CI 


OH 


NH-ethyl 


H 


acyl 


CI 


OH 


NH-acetyl j 


H 


acyl 


CI 


OH 


OH 


H 


acyl 


CI 


OH 


OMe 


H 


acyl 


CI 


OH 


OEt 


H 


acyl 


CI 


OH 


O-cyclopropyl 


H 


acyl 


CI 


OH 


O-acetyl 


H 


acyl 


CI 


OH 


SH 


H 


acyl 


CI 


OH 


SMe 


H 


acyl 


CI 


OH 


SEt 


H 


acyl 


CI 


OH 


S-cyclopropyl 


H 


acyl 


CI 


OH 


F 


H 


acyl 


CI 


OH 


CI 


H 


acyl 


CI 


OH 


Br 


H 


acyl 


CI 


OH 


I 


H 


amino acid 


Ci 


OH 


H 


H 


amino acid 


CI 


OH 


NH 2 


H 


amino acid 


CI 


OH 


NH-cyclopropyl 


H 


amino acid 


CI 


OH 


NH-methyl 


H 


amino acid 


CI 


OH 


NH-ethyl 


H 


amino acid 


CI 


OH 


NH-acetyl 


H 


amino acid 


CI 


OH 


OH 


H 


amino acid 


CI 


OH 


OMe 


H 


amino acid 


CI 


OH 


OEt 


H 


amino acid 


CI 


OH 


O-cyclopropyl 


H 


amino acid 


CI 


OH 


O-acetyl 


H 


amino acid 


CI 


OH 


SH 



R z 


R* 


X 1 


X 2 


Y 


H 


amino acid 


CI 


OH 


SMe 


H 


amino acid 


CI 


OH 


SEt 


H 


amino acid 


CI 


OH 


S-cyclopropyl 


H 


amino acid 


CI 


OH 


F 


H 


amino acid 


CI 


OH 


CI 


H 


amino acid 


CI 


OH 


Br 


H 


amino acid 


CI 


OH 


I 


amino acid 


amino acid 


CI 


OH 


H 


amino acid 


amino acid 


CI 


OH 


NH 2 


amino acid 


amino acid 


CI 


OH 


NH-cyclopropyl 


amino acid 


amino acid 


CI 


OH 


NH-methyl 


amino acid 


amino acid 


CI 


OH 


NH-ethyl 


amino acid 


amino acid 


CI 


OH 


NH-acetyl 


amino acid 


amino acid 


CI 


OH 


OH 


amino acid 


amino acid 


CI 


OH 


OMe 


amino acid 


amino acid 


CI 


OH 


OEt 


amino acid 


amino acid 


CI 


OH 


O-cyclopropyl 


amino acid 


amino acid 


CI 


OH 


O-acetyl 


amino acid 


amino acid 


CI 


OH 


SH 


amino acid 


amino acid 


CI 


OH 


SMe 


amino acid 


amino acid 


CI 


OH 


SEt 


amino acid 


amino acid 


CI 


OH 


S-cyclopropyl 


amino acid 


amino acid 


CI 


OH 


F 


amino acid 


amino acid 


CI 


OH 


CI 


amino acid 


amino acid 


CI 


OH 


Br 


amino acid 


amino acid 


CI 


OH 


I 


amino acid 


H 


CI 


OH 


H 


amino acid 


H 


CI 


OH 


NH 2 


amino acid 


H 


CI 


OH 


NH-cyclopropyl 


amino acid 


H 


CI 


OH 


NH-methyl 


amino acid 


H 


CI 


OH 


NH-ethyl 


amino acid 


H 


CI 


OH 


NH-acetyl 


amino acid 


H 


CI 


OH 


OH 


amino acid 


H 


CI 


OH 


OMe 


amino acid 


H 


CI 


OH 


OEt 


amino acid 


H 


CI 


OH 


O-cyclopropyl 


amino acid 


H 


CI 


OH 


O-acetyl 


amino acid 


H 


CI 


OH 


SH 


amino acid 


H 


CI 


OH 


SMe 


amino acid 


H 


CI 


OH 


SEt 


amino acid 


H 


CI 


OH 


S-cyclopropyl 


amino acid 


H 


CI 


OH 


F 


amino acid 


H 


CI 


OH 


CI 


amino acid 


H 


CI 


OH 


Br 


amino acid 


H 


CI 


OH 


I 


amino acid 


acyl 


CI 


OH 


H 


amino acid 


acyl 


CI 


OH 


NH 2 



R 2 


R 3 


X 1 


X 2 


Y 


amino acid 


acyl 


CI 


OH 


NH-cyclopropyl 


amino acid 


acyl 


CI 


OH 


NH-methyl 


amino acid 


acyl 


CI 


OH 


NH-ethyl 


amino acid 


acyl 


CI 


OH 


NH-acetyl 


amino acid 


acyl 


CI 


OH 


OH 


amino acid 


acyl 


CI 


OH 


OMe 


amino acid 


acyl . 


CI 


OH 


OEt 


amino acid 


acyl 


CI 


OH 


O-cyclopropyl 


amino acid 


acyl 


CI 


OH 


O-acetyl 


amino acid 


acyl 


CI 


OH 


SH 


amino acid 


acyl 


CI 


OH 


SMe 


amino acid 


acyl 


CI 


OH 


SEt 


amino acid 


acyl 


CI 


OH 


S-cycIopropyl 


amino acid 


acyl 


CI 


OH 


F 


amino acid 


acyl 


CI 


OH 


CI 


amino acid 


acyl 


CI 


OH 


Br 


amino acid 


acyl 


CI 


OH 


I 


acyl 


H 


F 


OH 


H 


acyl 


H 


F 


OH 


NH 2 


acyl 


H 


F 


OH 


NH-cyclopropyl 


acyl 


H 


F 


OH 


NH-methyl 


acyl 


H 


F 


OH 


NH-ethyl 


acyl 


H 


F 


OH 


NH-acetyl 


acyl 


H 


F 


OH 


OH 


acyl 


H 


F 


OH 


OMe 


acyl 


H 


F 


OH 


OEt 


acyl 


H 


F 


OH 


O-cyclopropyl 


acyl 


H 


F 


OH 


O-acetyl 


acyl 


H 


F 


OH 


SH 


acyl 


H 


F 


OH 


SMe 


acyl 


H 


F 


OH 


SEt 


acyl 


H 


F 


OH 


S-cyclopropyl 


acyl 


H 


F 


OH 


F 


acyl 


H 


F 


OH 


CI 


acyl 


H 


F 


OH 


Br 


acyl 


H 


F 


OH 


I 


acyl 


acyl 


F 


OH 


H 


acyl 


acyl 


F 


OH 


NH 2 


acyl 


acyl 


F 


OH 


NH-cyclopropyl 


acyl 


acyl 


F 


OH 


NH-methyl 


acyl 


acyl 


F 


OH 


NH-ethyl 


acyl 


acyl 


F 


OH 


NH-acetyl 


acyl 


acyl 


F 


OH 


OH 


acyl 


acyl 


F 


OH 


OMe 


acyl 


acyl 


F 


OH 


OEt 


acyl 


acyl 


F 


OH 


O-cyclopropyl 


acyl 


acyl 


F 


OH 


O-acetyl 



R 2 


R J 


X 1 


X 2 


Y 


acyl 


acyl 


F 


OH 


SH 


acyl 


acyl 


F 


OH 


SMe 


acyl 


acyl 


F 


OH 


SEt 


acyl 


acyl 


F 


OH 


S-cyclopropyl 


acyl 


acyl 


F 


OH 


F 


acyl 


acyl 


F 


OH 


CI 


acyl 


acyl 


F 


OH 


Br 


acyl 


acyl 


F 


OH 


I 


acyl 


amino acid 


F 


OH 


H 


acyl 


amino acid 


F 


OH 


NH 2 


acyl 


amino acid 


F 


OH 


NH-cyclopropyl 


acyl 


amino acid 


F 


OH 


NH-methyl 


acyl 


amino acid 


F 


OH 


NH-ethyl 


acyl 


amino acid 


F 


OH 


NH-acetyl 


acyl 


amino acid 


F 


OH 


OH 


acyl 


amino acid 


F 


OH 


OMe 


acyl 


amino acid 


F 


OH 


OEt 


acyl 


amino acid 


F 


OH 


O-cyclopropyl 


acyl 


amino acid 


F 


OH 


O-acetyl 


acyl 


amino acid 


F 


OH 


SH 


acyl 


i amino acid 


F 


OH 


SMe 


acyl 


amino acid 


F 


OH 


SEt 


acyl 


amino acid 


F 


OH 


S-cyclopropyl 


acyl 


amino acid 


F 


OH 


F 


acyl 


amino acid 


F 


OH 


CI 


acyl 


amino acid 


F 


OH 


Br 


acyl 


amino acid 


F 


OH 


I 


H 


acyl 


F 


OH 


H 


H 


acyl 


F 


OH 


NH 2 


H 


acyl 


F 


OH 


NH-cyclopropyl 


H 


acyl 


F 


OH 


NH-methyl 


H 


acyl 


F 


OH 


NH-ethyl 


H 


acyl 


F 


OH 


NH-acetyl 


H 


acyl 


F 


OH 


OH 


H 


acyl 


F 


OH 


OMe 


H 


acyl 


F 


OH 


OEt 


H 


acyl 


F 


OH 


O-cyclopropyl 


H 


acyl 


F 


OH 


O-acetyl 


H 


acyl 


F 


OH 


SH 


H 


acyl 


F 


OH 


SMe 


H 


acyl 


F 


OH 


SEt 


H 


acyl 


F 


OH 


S-cyclopropyl 


H 


acyl 


F 


OH 


F 


H 


acyl 


F 


OH 


CI 


H 


acyl 


F 


OH 


Br 


H 


acyl 


F 


OH 


I 


H 


amino acid 


F 


OH 


H 



301 



R 2 


R J 


X 1 


X 2 


Y 


H 


amino acid 


F 


OH 


NH 2 


H 


amino acid 


F 


OH 


NH-cyclopropyl 


H 


amino acid 


F 


OH 


NH-methyl 


H 


amino acid 


F 


OH 


NH-ethyl 


H 


amino acid 


F 


OH 


NH-acetyl 


H 


amino acid 


F 


OH 


OH 


H 


amino acid 


F 


OH 


OMe 


H 


amino acid 


F 


OH 


OEt 


H 


amino acid 


F 


OH 


O-cyclopropyl 


H 


amino acid 


F 


OH 


O-acetyl 


H 


amino acid 


F 


OH 


SH 


H 


amino acid 


F 


OH 


SMe 


H 


amino acid 


F 


OH 


SEt 


H 


amino acid 


F 


OH 


S-cyclopropyl 


H 


amino acid 


F j 


OH 


F 


H 


amino acid 


F 


OH 


CI 


H 


amino acid 


F 


OH 


Br 


H 


amino acid 


F 


OH 


I 


amino acid 


amino acid 


F 


OH 


H 


amino acid 


amino acid 


F 


OH 


NH 2 


amino acid 


amino acid 


F 


OH 


NH-cyclopropyl 


amino acid 


amino acid 


F 


OH 


NH-methyl 


amino acid 


amino acid 


F 


OH 


NH-ethyl 


amino acid 


amino acid 


F 


OH 


NH-acetyl 


amino acid 


amino acid 


F 


OH 


OH 


amino acid 


amino acid 


F 


OH 


OMe 


amino acid 


L amino acid 


F 


OH 


OEt 


amino acid 


amino acid 


F 


OH 


O-cyclopropyl 


amino acid 


amino acid 


F 


OH 


O-acetyl 


amino acid 


amino acid 


F 


OH 


SH 


amino acid 


amino acid 


F j 


OH 


SMe 


amino acid 


amino acid 


F 


OH 


SEt 


amino acid 


amino acid 


F 


OH 


S-cyclopropyl 


amino acid 


amino acid 


F 


OH 


F 


amino acid 


amino acid 


F 


OH 


CI 


amino acid 


amino acid 


F 


OH 


Br 


amino acid 


amino acid 


F 


OH 


I 


amino acid 


H 


F 


OH 


H 


amino acid 


H 


F 


OH 


NH 2 


amino acid 


H 


F 


OH 


NH-cyclopropyl 


amino acid 


H 


F 


OH 


NH-methyl 


amino acid 


H — 1 


F 


OH 


NH-ethyl 


amino acid 


H 


F 


OH 


NH-acetyl 


amino acid 


H 


F 


OH 


OH 


amino acid 


H 


F 


OH 


OMe 


amino acid 


H 


F 


OH 


OEt 


amino acid 


H 


F 


OH 


O-cyclopropyl 



302 



R 2 


R 3 


X 1 


X 2 


Y 


amino acid 


H 


F 


OH 


O-acetyl 


amino acid 


H 


F 


OH 


SH 


amino acid 


H 


F 


OH 


SMe 


amino acid 


H 


F 


OH 


SEt 


amino acid 


H 


F 


OH 


S-cyclopropyl 


amino acid 


H 


F 


OH 


F 


amino acid 


H 


F 


OH 


CI 


amino acid 


H 


F 


OH 


Br 


amino acid 


H 


F 


OH 


I 


amino acid 


acyl 


F 


OH 


H 


amino acid 


acyl 


F 


OH 


NH 2 


amino acid 


acyl 


F 


OH 


NH-cyclopropyl 


amino acid 


acyl 


F 


OH 


NH-methyl 


amino acid 


acyl 


F 


OH 


NH-ethyl 


amino acid 


acyl 


F 


OH 


NH-acetyl 


amino acid 


acyl 


F 


OH 


OH 


amino acid 


acyl 


F 


OH 


OMe 


amino acid 


acyl 


F 


OH 


OEt 


amino acid 


acyl 


F 


OH 


O-cycloprppyl 


amino acid 


acyl 


F 


OH 


O-acetyl 


amino acid 


acyl 


F 


OH 


SH 


amino acid 


acyl 


F 


OH 


SMe 


amino acid 


acyl 


F 


OH 


SEt 


amino acid 


acyl 


F 


OH 


S-cyclopropyl 


amino acid 


acyl 


F 


OH 


F 


amino acid 


acyl 


F 


OH 


CI 


amino acid 


acyl 


F 


OH 


Br 


amino acid 


acyl 


F 


OH 


I 


acyl 


H 


NH 2 


OH 


H 


acyl 


H 


NH 2 


OH 


NH 2 


acyl 


H 


NH 2 


OH 


NH-cyclopropyl 


acyl 


H 


NH 2 


OH 


NH-methyl 


acyl 


H 


NH 2 


OH 


NH-ethyl 


acyl 


H 


NH 2 


OH 


NH-acetyl 


acyl 


H 


NH 2 


OH 


OH 


acyl 


H 


NH 2 


OH 


OMe 


acyl 


H 


NH 2 


OH 


OEt 


acyl 


H 


NH 2 


OH 


O-cyclopropyl 


acyl 


H 


NH 2 


OH 


O-acetyl 


acyl 


H 


NH 2 


OH 


SH 


* 

acyl 


H 


NH 2 


OH 


SMe 


acyl 


H 


NH 2 


OH 


SEt 


acyl 


H 


NH 2 


OH 


S-cyclopropyl 


acyl 


H 


NH 2 


OH 


F 


acyl 


H 


NH 2 


OH 


CI 


acyl 


H 


NH 2 


OH 


Br 


acyl 


H 


NH 2 


OH 


I 



303 



R 2 


R 3 


X 1 


X 2 


Y 


acyl 


acyl 


NH 2 


OH 


H 


acyl 


acyl 


NH 2 


OH 


NH 2 


acyl 


acyl 


NH 2 


OH 


NH-cyclopropyl 


acyl 


acyl 


NH 2 


OH 


NH-methyl 


acyl 


acyl 


NH 2 


OH 


NH-ethyl 


acyl 


acyl 


NH 2 


OH 


NH-acety] 


acyl 


acyl 


NH 2 


OH 


OH 


acyl 


acyl 


NH 2 


OH 


OMe 


acyl 


acyl 


NH 2 


OH 


OEt 


acyl 


acyl 


NH 2 


OH 


O-cyclopropyl 


acyl 


acyl 


NH 2 


OH 


O-acetyl 


acyl 


acyl 


NH 2 


OH 


SH 


acyl 


acyl 


NH 2 


OH 


SMe 


acyl 


acyl 


NH 2 


OH 


SEt 


acyl 


acyl 


NH 2 


OH 


S-cyclopropyl 


acyl 


acyl 


NH 2 


OH 


F 


acyl 


acyl 


NH 2 


OH 


CI 


acyl 


acyl 


NH 2 


OH 


Br 


acyl 


acyl 


NH 2 


OH 


I 


acyl 


amino acid 


NH 2 


OH 


H 


acyl 


amino acid 


NH 2 


OH 


NH 2 


acyl 


amino acid 


NH 2 


OH 


NH-cyclopropyl 


acyl 


amino acid 


NH 2 


OH 


NH-methyl 


acyl 


amino acid 


NH 2 


OH 


NH-ethyl 


acyl 


amino acid 


NH 2 


OH 


NH-acetyl 


acyl 


amino acid 


NH 2 


OH 


OH 


acyl 


amino acid 


NH 2 


OH 


OMe 


acyl 


amino acid 


NH 2 


OH 


OEt 


acyl 


amino acid 


NH 2 


OH 


O-cyclopropyl 


acyl 


amino acid 


NH 2 


OH 


O-acetyl 


acyl 


amino acid 


NH 2 


OH 


SH 


acyl 


amino acid 


NH 2 


OH 


SMe 


acyl 


amino acid 


NH 2 


OH 


SEt 


acyl 


amino acid 


NH 2 


OH 


S-cyclopropyl 


acyl 


amino acid 


NH 2 


OH 


F 


acyl 


amino acid 


NH 2 


OH 


CI 


acyl 


amino acid 


NH 2 


OH 


Br 


acyl 


amino acid 


NH 2 


OH 


I 


H 


acyl 


NH 2 


OH 


H 


H 


acyl 


NH 2 


OH 


NH 2 


T T 

H 


acyl 


NH 2 


OH 


NH-cyclopropyl 


H 


acyl 


NH 2 


OH 


NH-methyl 


H 


acyl 


NH 2 


OH 


NH-ethyl 


H 


acyl 


NH 2 


OH 


NH-acetyl 


H 


acyl 


NH 2 


OH , 


OH 


H 


acyl 


NH 2 


OH 


OMe 


H 


acyl 


NH 2 


OH 


OEt 



R 2 


R 3 


X 1 


X 2 


Y 


H 


acyl 


NH 2 


OH 


O-cyclopropyl 


H 


acyl 


NH 2 


OH 


O-acetyl 


H 


acyl 


NH 2 


OH 


SH 


H 


acyl 


NH 2 


OH 


SMe 


H 


acyl 


NH 2 


OH 


SEt 


H 


acyl 


NH 2 


OH 


S-cyclopropyl 


H 


acyl 


NH 2 


OH 


F 


H 


acyl 


NH 2 


OH 


CI 


H 


acyl 


NH 2 


OH 


Br 


H 


acyl 


NH 2 


OH 


I 


H 


amino acid 


NH 2 


OH 


H 


H 


amino acid 


NH 2 


OH 


NH 2 


H 


amino acid 


NH 2 


OH 


NH-cyclopropyl 


H 


amino acid 


NH 2 


OH 


NH-methyl 


H 


amino acid 


NH 2 


OH 


NH-ethyl 


H 


amino acid 


NH 2 


OH 


NH-acetyl 


H 


amino acid 


NH 2 


OH 


OH 


H 


amino acid 


NH 2 


OH 


OMe 


H 


amino acid 


NH 2 


OH 


OEt 


H 


amino acid 


NH 2 


OH 


O-cyclopropyl 


H 


amino acid 


NH 2 


OH 


O-acetyl 


H 


amino acid 


NH 2 


OH 


SH 


H 


amino acid 


NH 2 


OH 


SMe 


H 


amino acid 


NH 2 


OH 


SEt 


H 


amino acid 


NH 2 


OH 


S-cyclopropyl 


H 


amino acid 


NH 2 


OH 


F 


H 


amino acid 


NH 2 


OH 


CI 


H 


amino acid 


NH 2 


OH 


Br 


H 


amino acid 


NH 2 


OH 


I 


amino acid 


amino acid 


NH 2 


OH 


H 


amino acid 


amino acid 


NH 2 


OH 


NH 2 


amino acid 


amino acid 


NH 2 


OH 


NH-cyclopropyl 


amino acid 


amino acid 


NH 2 


OH 


NH-methyl 


amino acid 


amino acid 


NH 2 


OH 


NH-ethyl 


amino acid 


amino acid 


NH 2 


OH 


NH-acetyl 


amino acid 


amino acid 


NH 2 


OH 


OH 


amino acid 


amino acid 


NH 2 


OH 


OMe 


amino acid 


amino acid 


NH 2 


OH 


OEt 


amino acid 


amino acid 


NH 2 


OH 


O-cyclopropyl 


amino acid 


amino acid 


NH 2 


OH 


O-acetyl 


amino acid 


amino acid 


NH 2 


OH 


SH 


amino acid 


amino acid 


NH 2 


OH 


SMe 


amino acid 


amino acid' 


NH 2 


OH 


SEt 


amino acid 


amino acid 


NH 2 


OH 


S-cyclopropyl 


amino acid 


amino acid 


NH 2 


OH 


F 


amino acid 


amino acid 


NH 2 


OH 


CI 


amino acid 


amino acid 


NH 2 


OH 


Br 



305 



R 2 


R* 


X 1 


X 2 


Y 


amino acid 


amino acid 


NH 2 


OH 


I 


amino acid 


H 


NH 2 


OH 


H 


amino acid 


H 


NH 2 


OH 


NH 2 


amino acid 


H 


NH 2 


OH 


NH-cyclopropyl 


amino acid 


H 


NH 2 


OH 


NH-methyl 


amino acid 


H 


NH 2 


OH 


NH-ethyl 


amino acid 


H 


NH 2 


OH 


NH-acetyl 


amino acid 


H 


NH 2 


OH 


OH 


amino acid 


H 


NH 2 


OH 


OMe 


amino acid 


H 


NH 2 


OH 


OEt 


amino acid 


H 


NH 2 


OH 


O-cyclopropyl 


amino acid 


H 


NH 2 


OH 


O-acetyl 


amino acid 


H 


NH 2 


OH 


SH 


amino acid 


H 


NH 2 


OH 


SMe 


amino acid 


H 


NH 2 


OH 


SEt 


amino acid 


H 


NH 2 


OH 


S-cyclopropyl 


amino acid 


H 


NH 2 


OH 


F 


amino acid 


H 


NH 2 


OH 


CI 


amino acid 


H 


NH 2 


OH 


Br 


amino acid 


H 


NH 2 


OH 


I 


amino acid 


acyl 


NH 2 


OH 


H 


amino acid 


acyl 


NH 2 


OH 


NH 2 


amino acid 


acyl 


NH 2 


OH 


NH-cyclopropyl 


amino acid 


acyl 


NH 2 


OH 


NH-methyl 


amino acid 


acyl 


NH 2 


OH 


NH-ethyl 


amino acid 


acyl 


NH 2 


OH 


NH-acetyl 


amino acid 


acyl 


NH 2 


OH 


OH 


amino acid 


acyl 


NH 2 


OH 


OMe 


amino acid 


acyl 


NH 2 


OH 


OEt 


amino acid 


acyl 


NH 2 


OH 


O-cyclopropyl 


amino acid 


acyl 


NH 2 


OH 


O-acetyl 


amino acid 


acyl 


NH 2 


OH 


SH 


amino acid 


acyl 


NH 2 


OH 


SMe 


amino acid 


acyl 


NH 2 


OH 


SEt 


amino acid 


acyl 


NH 2 


OH 


S-cyclopropyl 


amino acid 


acyl 


NH 2 


OH 


F 


amino acid 


acyl 


NH 2 


OH 


CI 


amino acid 


acyl 


NH 2 


OH 


Br 


amino acid 


acyl 


NH 2 


OH 


I 


acyl 


H 


SH 


OH 


H 


acyl 


T T 

H 


SH 


OH 


NH 2 


acyl 


H 


SH 


OH 


NH-cyclopropyl 


acyl 


H 


SH 


OH 


NH-methyl 


acyl 


H 


SH 


OH 


NH-ethyl 


acyl 


H 


SH 


OH 


NH-acetyl 


acyl 


H 


SH 


OH 


OH 


acyl 


H 


SH 


OH 


OMe 



306 





R 


i — 
R 


— i 1 

X 1 


X 2 


Y 


acyl 


H 


SH 


OH 


OEt 


acyl 


H 


SH 


OH 


O-cyclopropyl 


acyl 


H 


SH 


OH 


O-acetyl 


acyl 


H 


SH j 


OH 


SH 


acyl 


H 


SH 


OH 


SMe 


acyl 


H 


SH 


OH 


SEt 


acyl 


H 


SH 


OH 


S-cyclopropyl 


acyl 


H 


SH 


OH 


F 


acyl 


H 


SH 


OH 


CI 


acyl 


H 


SH 


OH 


Br 


acyl 


H 


SH 


OH 


I 


acyl 


acyl 


SH 


OH 


H 


acyl 


acyl 


SH 


OH 


NH 2 


acyl 


acyl 


SH 


OH 


NH-cyclopropyl 


acyl 


acyl 


SH 


OH 


NH-methyl 


acyl 


acyl 


SH 


OH 


NH-ethyl 


acyl 


acyl 


SH 


OH 


NH-acetyl 


acyl 


acyl 


SH 


OH 


OH 


acyl 


acyl 


SH 


OH 


OMe 


acyl 


acyl 


SH 


OH 


OEt 


acyl 


acyl 


SH 


OH 


O-cyclopropyl 


acyl 


acyl 


SH 


OH 


O-acetyl 


acyl 


acyl 


SH 


OH 


SH 


acyl 


acyl 


SH 


OH 


SMe 


acyl 


acyl 


SH 


OH 


SEt 


acyl 


acyl 


SH 


OH 


S-cyclopropyl 


acyl 


acyl 


SH 


OH 


F 


acyl 


acyl 


SH 


OH 


CI 


acyl 


acyl 


SH 


OH 


Br 


acyl 


acyl 


SH 


OH 


I 


acyl 


amino acid 


SH 


OH 


H 


acyl 


amino acid 


SH 


OH 


NH 2 


acyl 


amino acid 


SH 


OH 


NH-cyclopropyl 


acyl 


amino acid 


SH 


OH 


NH-methyl 


acyl 


amino acid 


SH 


OH 


NH-ethyl 


acyl 


amino acid 


SH 


OH 


NH-acetyl 


acyl 


amino acid 


SH 


OH 


OH 


acyl 


amino acid 


SH 


OH 


OMe 


acyl 


amino acid 


SH 


OH 


OEt 


acyl 


amino acid 


SH 


OH 


O-cyclopropyl 


acyl 


ammo acid 


CTT 

SH 


/~\TT 

OH 


O-acetyl 


acyl 


amino acid 


SH 


OH 


SH 


acyl 


amino acid 


SH 


OH 


SMe 


acyl 


amino acid 


SH 


OH 


SEt 


acyl 


amino acid 


SH 


OH 


S-cyclopropyl 


acyl 


amino acid 


SH 


OH 


F 


acyl 


amino acid 


SH 


OH 


CI 



307 



R 


Ir 


X 1 


X 2 


Y 


acyl 


amino acid 


SH 


OH 


Br 


acyl 


amino acid 


SH 


OH 


I 


H 


acyl 


SH 


OH 


H 


T T 

H 


acyl 


SH 


OH 


NH 2 


TT 

H 


acyl 


SH 


OH 


NH-cyclopropyl 


TT 

H 


acyl 


SH 


OH 


NH-methyl 


T T 

H 


acyl 


SH 


OH 


NH-ethyl 


H 


acyl 


SH 


OH 


NH-acetyl 


Tt 

H 


acyl 


SH 


OH 


OH 


H 


acyl 


SH 


OH 


OMe 


H 


acyl 


SH 


OH 


OEt 


H 


acyl 


SH 


OH 


O-cyclopropyl 


H 


acyl 


SH 


OH 


O-acetyl 


H 


acyl 


SH 


OH 


SH 


H 


acyl 


SH 


OH 


SMe 


H 


acyl , 


SH 


OH 


SEt 


H 


acyl 


SH 


OH 


S-cyclopropyl 


H 


acyl 


SH 


OH 


F 


H 


acyl 


SH 


OH 


CI 


H 


acyl 


SH 


OH 


Br 


H 


acyl 


SH 


OH 


I 


H 


amino acid 


SH 


OH 


H 


H 


amino acid 


SH 


OH 


NH 2 


H 


amino acid 


SH 


OH 


NH-cyclopropyl 


H 


amino acid 


SH 


OH 


NH-methyl 


H 


amino acid 


SH 


OH 


NH-ethyl 


H 


amino acid 


SH 


OH 


NH-acetyl 


H 


amino acid 


SH 


OH 


OH 


H 


amino acid 


SH 


OH 


OMe 


H 


amino acid 


SH 


OH 


OEt 


H 


amino acid 


SH 


OH 


O-cyclopropyl 


T T 

H 


amino acid 


SH 


OH 


O-acetyl 


H 


amino acid 


SH 


OH 


SH 


TT 

H 


amino acid 


SH 


OH 


SMe 


T T 

ri 


amino acid 


SH 


OH 


SEt 


TT 

H 


amino acid 


OT T 

SH 


ATT 

OH 


S-cyclopropyl 


T_J 

ri 


amino acid 


CT T 

SH 


/STY 

OH 


F 


ur 
rl 


amino acid 


SH 


OH 


CI 


TT 

ri 


amino acid 


CTT 

SH 


ATT 

OH 


Br 


TT 
XI 


amino acid 


PT t 

SH 


OH 


T 
I 


dill 11 1\J a\sl\l 


amino dAslll 


CTT 
Oil 




TT 

rl 


amino acid 


amino acid 


SH 


OH 


NH 2 


amino acid 


amino acid 


SH 


OH 


NH-cyclopropyl 


amino acid 


amino acid 


SH 


OH 


NH-methyl 


amino acid 


amino acid 


SH 


OH 


NH-ethyl 


amino acid 


amino acid 


SH 


OH 


NH-acetyl 


amino acid 


amino acid 


SH 


OH 


OH 



R 


R 


X 1 


! f — ' 1 

X 2 


Y 


amino acid 


amino acid 


SH 


OH 


OMe 


amino acid 


amino acid 


SH 


OH 


OEt 


amino acid 


amino acid 


SH 


OH 


O-cyclopropyl 


amino acid 


amino acid . 


SH 


OH 


O-acetyl 


amino acid 


amino acid 


SH 


OH 


SH 


amino acid 


amino acid 


SH 


OH 


SMe 


amino acid 


amino acid 


SH 


OH 


SEt 


amino acid 


amino acid 


SH 


OH 


S-cyclopropyl 


amino acid 


amino acid 


SH 


OH 


F 


amino acid 


amino acid 


SH 


OH 


CI 


amino acid 


amino acid 


SH 


OH 


Br 


amino acid 


amino acid 


SH 


OH 


I 


amino acid 


H 


SH 


OH 


H 


amino acid 


H 


SH 


OH 


NH 2 


amino acid 


H 


SH 


OH 


NH-cyclopropyl 


amino acid 


H 


SH 


OH 


NH-methyl 


amino acid 


H 


SH 


OH 


NH-ethyl 


amino acid 


H 


SH 


OH 


NH-acetyl 


amino acid 


H 


SH 


OH 


OH 


amino acid 


H 


SH 


OH 


OMe 


amino acid 


H 


SH 


OH 


OEt 


amino acid 


H 


SH 


OH 


O-cyclopropyl 


amino acid 


H 


SH 


OH 


O-acetyl 


amino acid 


H 


SH 


OH 


SH 


amino acid 


H 


SH 


OH 


SMe 


amino acid 


H 


SH 


OH 


SEt 


amino acid 


H 


SH 


OH 


S-cyclopropyl 


amino acid 


H 


SH 


OH 


F 


amino acid 


H 


SH 


OH 


CI 


amino acid 


H 


SH 


OH 


Br 


amino acid 


H 


SH 


OH 


I 


amino acid 


acyl 


SH 


OH 


H 


amino acid 


acyl 


SH 


OH 


NH 2 


amino acid 


acyl 


SH 


OH 


NH-cyclopropyl 


amino acid 


acyl 


SH 


OH 


NH-methyl 


amino acid 


acyl 


SH 


OH 


NH-ethyl 


amino acid 


acyl 


SH 


OH 


NH-acetyl 


amino acid 


acyl 


SH 


OH 


OH 


amino acid 


acyl 


SH : 


OH 


OMe 


amino acid 


acyl 


SH 


OH 


OEt 


amino acid 


acyl 


SH 


OH 


O-cyclopropyl 


amino acid 


acyl 


SH 


OH 


O-acetyl 


amino acid 


acyl 


SH 


OH 


SH 


amino acid 


acyl 


SH 


OH 


SMe 


amino acid 


acyl 


SH 


OH 


SEt 


amino acid 


acyl 


SH 


OH 


S-cyclopropyl 


amino acid 


acyl 


SH 


OH 


F 



R 2 


R 3 


X 1 


X 2 


Y 


amino acid 


acyl 


SH 


OH 


CI 


amino acid 


acyl 


SH 


OH 


Br 


amino acid 


acyl 


SH 


OH 


I 


acyl 


H 


OH 


OH 


H 


acyl 


H 


OH 


OH 


NH 2 


acyl 


H 


OH 


OH 


NH-cyclopropyl 


acyl 


H 


OH 


OH 


NH-methyl 


acyl 


H 


OH 


OH 


NH-ethyl 


acyl 


H 


OH 


OH 


NH-acetyl 


acyl 


H 


OH 


OH 


OH 


acyl 


H 


OH 


OH 


OMe 


acyl 


H 


OH 


OH 


OEt 


acyl 


H 


OH 


OH 


O-cycIopropyl 


acyl 


H 


OH 


OH 


O-acetyl 


acyl 


H 


OH 


OH 


SH 


acyl 


H 


OH 


OH 


SMe 


acyl 


H 


OH 


OH 


SEt 


acyl 


H 


OH 


OH 


S-cyclopropyl 


acyl 


H 


OH 


OH 


F 


acyl 


H 


OH 


OH 


CI 


acyl 


H 


OH 


OH 


Br 


acyl 


H 


OH 


OH 


I 


acyl 


acyl 


OH 


OH 


H 


acyl 


acyl 


OH 


OH 


NH 2 


acyl 


acyl 


OH 


OH 


NH-cyclopropyl 


acyl 


acyl 


OH 


OH 


NH-methyl 


acyl 


acyl 


OH 


OH 


NH-ethyl 


acyl 


acyl 


OH 


OH 


NH-acetyl 


acyl 


acyl 


OH 


OH 


OH 


acyl 


acyl 


OH 


OH 


OMe 


acyl 


acyl 


OH 


OH 


OEt 


acyl 


acyl 


OH 


OH 


O-cyclopropyl 


acyl 


acyl 


OH 


OH 


O-acetyl 


acyl 


acyl 


OH 


OH 


SH 


acyl ~~ 1 


acyl 


OH 


OH 


SMe 


acyl 


acyl 


OH 


OH 


SEt 


acyl 


acyl 


OH 


OH 


S-cyclopropyl 


acyl 


acyl 


OH 


OH 


F 


acyl 


acyl 


OH 


OH 


CI 


acyl 


acyl 


OH 


OH 


Br 


acyl 


acyl 


ATT 

OH 


OH 


I 


acyl 


amino acid 


OH 


OH 


H 


acyl 


amino acid 


OH 


OH 


NH 2 


acyl 


amino acid 


OH 


OH 


NH-cyclopropyl 


acyl 


amino acid 


OH 


OH 


NH-methyl 


acyl 


amino acid 


OH 


OH 


NH-ethyl 


acyl 


amino acid 


OH 


OH 


NH-acetyl 



R 2 


R 3 


X 1 


X 2 


Y 


acyl 


amino acid 


OH 


OH 


OH 


acyl 


amino acid 


OH 


OH 


OMe 


acyl 


amino acid 


OH 


OH 


OEt 


acyl 


amino acid 


OH 


OH 


O-cyclopropyl 


acyl 


amino acid 


OH 


OH 


O-acetyl 


acyl 


amino acid 


OH 


OH 


SH 


acyl 


amino acid 


OH 


OH 


SMe 


acyl 


amino acid 


OH 


OH 


SEt 


acyl 


amino acid 


OH 


OH 


S-cyclopropyl 


acyl 


amino acid 


OH 


OH 


F 


acyl 


amino acid 


OH 


OH 


CI 


acyl 


amino acid 


OH 


OH 


Br 


acyl 


amino acid 


OH 


OH 


I 


H 


acyl 


OH 


OH 


H 


H 


acyl 


OH 


OH 


NH 2 


H 


acyl 


OH 


OH 


NH-cyclopropyl 


H 


acyl 


OH 


OH 


NH-methyl 


H 


acyl 


OH 


OH 


NH-ethyl 


H 


acyl 


OH 


OH 


NH-acetyl 


H 


acyl 


OH 


OH 


OH 


H 


acyl 


OH 


OH 


OMe 


H 


acyl 


OH 


OH 


OEt 


H 


acyl 


OH 


OH 


O-cyclopropyl 


H 


acyl 


OH 


OH 


O-acetyl 


H 


acyl 


OH 


OH 


SH 


H 


acyl 


OH 


OH 


SMe 


H 


acyl 


OH 


OH 


SEt 


H 


acyl 


OH 


OH 


S-cyclopropyl 


H 


acyl 


OH 


OH 


F 


H 


acyl 


OH 


OH 


CI 


H 


acyl 


OH 


OH 


Br 


H 


acyl 


OH 


OH 


I 


H 


amino acid 


OH 


OH 


H 


H 


amino acid 


OH 


OH 


NH 2 


H 


amino acid 


OH 


OH 


NH-cyclopropyl 


H 


amino acid 


OH 


OH 


NH-methyl 


H 


amino acid 


OH 


OH 


NH-ethyl 


H 


amino acid 


OH 


OH 


NH^acetyl 


H 


amino acid 


OH 


OH 


OH 


H 


amino acid 


OH 


OH 


OMe 


TT 


amino acid 


OH 


OH 


OEt 


H 


amino acid 


OH 


OH 


O-cyclopropyl 


H 


amino acid 


OH 


OH 


O-acetyl 


H 


amino acid 


OH 


OH 


SH 


H 


amino acid 


OH 


OH 


SMe 


H 


amino acid 


OH 


OH 


SEt 


H 


amino acid 


OH 


OH 


S-cyclopropyl 



311 



rri 

R 


i — i — 

R 


X 1 


X 2 


Y 


H 


amino acid 


OH 


OH 


F 


H 


amino acid 


OH 


OH 


CI 


H 


amino acid 


OH 


OH 


Br 


H 


amino acid 


OH 


OH 


I 


amino acid 


amino acid 


OH 


OH 


H 


amino acid 


amino acid 


OH 


OH 


NH 2 


amino acid 


amino acid 


OH 


OH 


NH-cyclopropyl 


amino acid 


amino acid 


OH 


OH 


NH-methyl 


amino acid 


amino acid 


OH 


OH 


NH-ethyl 


amino acid 


amino acid 


OH 


OH 


NH-acetyl 


amino acid 


amino acid 


OH 


OH 


OH 


amino acid 


amino acid 


OH 


OH 


OMe 


amino acid 


amino acid 


OH 


OH 


OEt 


amino acid 


amino acid 


OH 


OH 


O-cyclopropyl 


amino acid 


amino acid 


OH 


OH 


O-acetyl 


amino acid 


amino acid 


OH 


OH 


SH 


amino acid 


amino acid 


OH 


OH 


SMe 


amino acid 


amino acid 


OH 


OH 


SEt 


amino acid 


amino acid 


OH 


OH 


S-cyclopropyl 


amino acid 


amino acid 


OH 


OH 


F 


amino acid 


amino acid 


OH 


OH 


CI 


amino acid 


amino acid 


OH 


OH 


Br 


amino acid 


amino acid 


OH 


OH 


I 


amino acid 


H 


OH 


OH 


H 


amino acid 


H 


OH 


OH 


NH 2 


amino acid 


H 


OH 


OH 


NH-cyclopropyl 


amino acid 


H 


OH 


OH 


NH-methyl 


amino acid 


H 


OH 


OH 


NH-ethyl 


amino acid 


H 


OH 


OH 


NH-acetyl 


amino acid 


H 


OH 


OH 


OH 


amino acid 


H 


OH 


OH 


OMe 


amino acid 


H 


OH 


OH 


OEt 


amino acid 


H 


OH 


OH 


O-cyclopropyl 


amino acid 


H 


OH 


OH 


O-acetyl 


amino acid 


H 


OH 


OH 


SH 


amino acid 


H 


OH 


OH 


SMe 


amino acid 


H 


OH 


OH 


SEt 


amino acid 


H 


OH 


OH 


S-cyclopropyl 


amino acid 


H 


OH 


OH 


F 


amino acid 


H 


OH 


OH 


CI 


amino acio 


IT 

rl 


All 

UH 


OH 


Br 


amino acid 


H 


OH 


OH 


I 


amino acid 


acyl 


OH 


OH 


H 


amino acid 


acyl 


OH 


OH 


NH 2 


amino acid 


acyl 


OH 


OH 


NH-cyclopropyl 


amino acid 


acyl 


OH 


OH 


NH-methyl 


amino acid 


acyl 


OH 


OH 


NH-ethyl 



312 



I m 

R 


R 3 


X 1 


X z 


Y 


amino acid 


acyl 


OH 


OH 


NH-acetyl 


amino acid 


acyl 


OH 


OH 


OH 


amino acid 


acyl 


OH 


OH 


OMe 


amino acid 


acyl 


OH 


OH 


OEt 


amino acid 


acyl 


OH 


OH 


O-cyclopropyl 


amino acid 


acyl 


OH 


OH 


O-acetyl 


amino acid 


acyl 


OH 


OH 


SH 


amino acid 


acyl 


OH 


OH 


SMe 


amino acid 


acyl 


OH 


OH 


SEt 


amino acid 


acyl 


OH 


OH 


S-cyclopropyl 


amino acid 


acyl 


OH 


OH 


F 


amino acid 


acyl 


OH 


OH 


CI 


amino acid 


acyl 


OH 


OH 


Br 


amino acid 


acyl 


OH 


OH 


I 


acyl 


H 


CH 3 


H 


H 


acyl 


H 


CH 3 


H 


NH 2 


acyl 


H 


CH 3 


H 


NH-cyclopropyl 


acyl 


H 


CH 3 


H 


NH-methyl 


acyl 


H 


CH 3 


H 


NH-ethyl 


acyl 


H 


CH 3 


H 


NH-acetyl 


acyl 


H 


CH 3 


H 


OH 


acyl 


H 


CH 3 


H 


OMe 


acyl 


H 


CH 3 


H 


OEt 


acyl 


H 


CH 3 


H 


O-cyclopropyl 


acyl 


H 


CH 3 


H 


O-acetyl 


acyl 


H 


CH 3 


H 


SH 


acyl 


H 


CH 3 


H 


SMe 


acyl 


H 


CH 3 


H 


SEt 


acyl 


H 


CH 3 


H 


S-cyclopropyl 


acyl 


H 


CH 3 


H 


F 


acyl 


H 


CH 3 


H 


CI 


acyl 


H 


CH 3 


H 


Br 


acyl 


H 


LCH 3 


H 


I 


acyl 


acyl 


CH 3 


H 


H 


acyl 


acyl 


CH 3 


H 


NH 2 


acyl 


acyl 


CH 3 


H 


NH-cyclopropyl 


acyl 


acyl 


CH 3 


H 


NH-methyl 


acyl 


acyl 


CH 3 


H 


NH-ethyl 


acyl 


acyl 


CH 3 


H 


NH-acetyl 


acyl 


acyl 


CH 3 


H 


OH 


acyl 


acyl 


/"ITT 

CH 3 


TT 

H 


OMe 


acyl 


acyl 


CH 3 


H 


OEt 


acyl 


acyl 


CH 3 


H 


O-cyclopropyl 


acyl 


acyl 


CH 3 


H 


O-acetyl 


acyl 


acyl 


CH 3 


H 


SH 


acyl 


acyl 


CH 3 


H 


SMe 


acyl 


acyl 


CH 3 


H 


SEt 



313 



R 2 


R 3 


X 1 


X 2 


Y 


acyl 


acyl 


CH 3 


H 


S-cyclopropyl 


acyl 


acyl 


CH 3 


H 


F 


acyl 


acyl 


CH 3 


H 


CI 


acyl 


acyl 


CH 3 


H 


Br 


acyl 


acyl 


CH 3 


H 


I 


acyl 


amino acid 


CH 3 


H 


H 


acyl 


amino acid 


CH 3 


H 


NH 2 


acyl 


amino acid 


CH 3 


H 


NH-cycIopropyl 


acyl 


amino acid 


CH 3 


H 


NH-methyl 


acyl 


amino acid 


CH 3 


H 


NH-ethyl 


acyl 


amino acid 


CH 3 


H 


NH-acetyl 


acyl 


amino acid 


CH 3 


H 


OH 


acyl 


amino acid 


CH 3 


H 


OMe 


acyl 


amino acid 


CH 3 


H 


OEt 


acyl 


amino acid 


CH 3 


H 


O-cyclopropyl 


acyl 


amino acid 


CH 3 


H 


O-acetyl 


acyl 


amino acid 


CH 3 


H 


SH 


acyl 


amino acid 


CH 3 


H 


SMe 


acyl 


amino acid 


CH 3 


H 


SEt 


acyl 


amino acid 


CH 3 


H 


S-cyclopropyl 


acyl 


amino acid 


CH 3 


H 


F 


acyl 


amino acid 


CH 3 


H 


CI 


acyl 


amino acid 


CH 3 


H 


Br 


acyl 


amino acid 


CH 3 


H 


I 


H 


acyl 


CH 3 


H 


H 


H 


acyl 


CH 3 


H 


NH 2 


H 


acyl 


CH 3 


H 


NH-cyclopropyl 


H 


acyl 


CH 3 


H 


NH-methyl 


H 


acyl 


CH 3 


H 


NH-ethyl 


H 


acyl 


CH 3 


H 


NH-acetyl 


H 


acyl 


CH 3 


H 


OH 


H 


acyl 


CH 3 


H 


OMe 


H 


acyl 


CH 3 


H 


OEt 


H 


acyl 


CH 3 


H 


O-cyclopropyl 


H 


acyl 


CH 3 


H 


O-acetyl 


H 


acyl 


CH 3 


H 


SH 


H 


acyl 


CH 3 


H 


SMe 


H 


acyl 


CH 3 


H 


SEt 


H 


acyl 


CH 3 


H 


S-cyclopropyl 


H 


acyl 


CH 3 


H 


F 


TT 


acyl 


CH3 


H 


CI 


H 


acyl 


CH 3 


H 


Br 


H 


acyl 


CH 3 


H 


I 


H 


amino acid 


CH 3 


H 


H 


H 


amino acid 


CH 3 


H 


NH 2 


H 


amino acid 


CH 3 


H 


NH-cyclopropyl 


H 


amino acid 


CH 3 


H 


NH-methyl 



314 



* 

R 


R 3 


X 1 


X 2 


Y 


H 


amino acid 


CH 3 


H 


NH-ethyl 


H 


amino acid 


CH 3 


H 


NH-acetyl 


H 


amino acid 


CH 3 


H 


OH 


H 


amino acid 


CH 3 


H 


OMe 


H 


amino acid 


CH 3 


H 


OEt 


H 


amino acid 


CH 3 


H 


O-cyclopropyl 


H 


amino acid 


CH 3 


H 


O-acetyl ! 


H 


amino acid 


CH 3 


H 


SH 


H 


amino acid 


CH 3 


H 


SMe 


H 


amino acid 


CH 3 


H 


SEt 


H 


amino acid 


CH 3 


H 


S-cyclopropy] 


H 


amino acid 


CH 3 


H 


F 


H 


amino acid 


CH 3 


H 


CI 


H 


amino acid 


CH 3 


H 


Br 


H 


amino acid 


CH 3 


H 


I 


amino acid 


amino acid 


CH 3 


H 


H 


amino acid 


amino acid 


CH 3 


H 


NH 2 


amino acid 


amino acid 


CH 3 


H 


NH-cyclopropyl 


amino acid 


amino acid 


CH 3 


H 


NH-methyl 


amino acid 


amino acid 


CH 3 


H 


NH-ethyl 


amino acid 


amino acid 


CH 3 


H 


NH-acetyl 


amino acid 


amino acid 


CH 3 


H 


OH 


amino acid 


amino acid 


CH 3 


H 


OMe 


amino acid 


amino acid 


CH 3 


H 


OEt 


amino acid 


amino acid 


CH 3 


H 


O-cyclopropyl 


amino acid 


amino acid 


CH 3 


H 


O-acetyl 


amino acid 


amino acid 


CH 3 


H 


SH 


amino acid 


amino acid 


CH 3 


H 


SMe 


amino acid 


amino acid 


CH 3 


H 


SEt 


amino acid 


amino acid 


CH 3 


H 


S-cyclopropyl 


amino acid 


amino acid 


CH 3 


H 


F 


amino acid 


amino acid 


CH 3 


H 


CI 


amino acid 


amino acid 


CH 3 


H 


Br 


amino acid 


amino acid 


CH 3 


H 


I 


amino acid 


H 


CH 3 


H 


H 


amino acid 


H 


CH 3 


H 


NH 2 


amino acid 


H 


CH 3 


H 


NH-cyclopropyl 


amino acid 


H 


CH 3 


H 


NH-methyl 


ammo acid 


H 


CH 3 


H 


NH-ethyl 


amino acid 


H 


CH 3 


H 


NH-acetyl 


ammo acid 


TT 

H 


CH 3 


TT 

H 


OH 


amino acid 


H 


CH 3 


H 


OMe 


amino acid 


H 


CH 3 


H 


OEt 


amino acid 


H 


CH 3 


H 


O-cyclopropyl 


amino acid 


H 


CH 3 


H 


O-acetyl 


amino acid 


H 


CH 3 


H 


SH 


amino acid 


H 


CH 3 


H 


SMe 



315 



R 1 


R 


v i 
X 1 


x z 


Y 


amino acid 


Tt 

H 


CH 3 


H 


SEt 


amino acid 


T T 

H 


CH 3 


H 


S-cyclopropyl 


• • i i 
ammo acid 


TT 

H 


CH 3 


H 


F 


amino acid 


T T 

H 


CH 3 


H 


CI 


amino acid 


H 


CH 3 


H 


Br 


• * 

ammo acid 


H 


CH 3 


H 


I 


amino acid 


acyl 


CH 3 


H 


H 


amino acid 


acyl 


CH 3 


H 


NH 2 


amino acid 


acyl 


CH 3 


H 


NH-cyclopropyl 


ammo acid 


acyl 


CH 3 


H 


NH-methyl 


amino acid 


acyl 


CH 3 


H 


NH-ethyl 


amino acid 


acyl 


CH 3 


H 


NH-acetyl 


amino acid 


acyl 


CH 3 


H 


OH 


amino acid 


acyl 


CH 3 


H 


OMe 


amino acid 


acyl 


CH 3 


H 


OEt 


amino acid 


acyl 


CH 3 


H 


O-cyclopropyl 


amino acid 


acyl 


CH 3 


H 


O-acetyl 


amino acid \ 


acyl 


CH 3 


H 


SH 


amino acid 


acyl 


CH 3 


H 


SMe 


amino acid 


acyl 


CH 3 


H 


SEt 


amino acid 


acyl 


CH 3 


H 


S-cyclopropyl 


amino acid 


acyl 


CH 3 


H 


F 


amino acid 


acyl 


CH 3 


H 


CI 


amino acid 


acyl 


CH 3 


H 


Br 


amino acid 


acyl 


CH 3 


H 


I 


acyl 


H 


CF 3 


H 


H 


acyl 


H 


CF 3 


H 


NH 2 


acyl 


H 


CF 3 


H 


NH-cyclopropyl 


acyl 


H 


CF 3 


H 


NH-methyl 


acyl 


H 


CF 3 


H 


NH-ethyl 


acyl 


H 


CF 3 


H 


NH-acetyl 


acyl 


TT 

H 


CF 3 


H 


OH 


acyl 


T T 

H 


CF 3 


H 


OMe 


acyl 


T T 

H 


CF 3 


H 


OEt 


acyl 


TT 

H 


CF 3 


H 


O-cyclopropyl 


acyl 


tt 

H 


CF 3 


H 


O-acetyl 


acyl 


TT 
H 


CF 3 


TT 

H 


flTT 

SH 


acyl 


TT 

H 


rip 

CF 3 


TT 

H 


SMe 


acyl 


TT 

H 


CF 3 


TT 

H 


SEt 


acyl 


TT 

H 


CF 3 


TT 

H 


S-cyclopropyl 




TJ 

n 


<-r 3 


o 


r 


acyl 


H 


CF 3 


H 


Cl 


acyl 


H 


CF 3 


H 


Br 


acyl 


H 


CF 3 


H 


I 


acyl 


acyl 


CF 3 


H 


H 


acyl 


acyl 


CF 3 


H 


NH 2 


acyl 


acyl 


CF 3 


H 


NH-cyclopropyl 



316 



R 


R 


X 1 




Y 


acyl 


acyl 


CF 3 


H 


NH-methyl 


acyl 


acyl 


CF 3 


H 


NH-ethyl 


acyl 


• 

acyl 


CF 3 


H 


NH-acetyl 


acyl 


acyl 


CF 3 


H 


OH 


acyl 


acyl 


CF 3 


H 


OMe 


acyl 


acyl 


CF 3 


H 


OEt 


acyl 


acyl 


CF 3 


H 


O-cyclopropyl 


acyl 


acyl 


CF 3 


H 


O-acetyl 


acyl 


acyl 


CF 3 


H 


SH 


acyl 


acyl 


CF 3 


H 


SMe 


acyl 


acyl 


CF 3 


H 


SEt 


acyl 


acyl 


CF 3 


H 


S-cyclopropyl 


acyl 


acyl 


CF 3 


H 


F 


acyl 


acyl 


CF 3 


H 


CI 


acyl 


acyl 


CF 3 


H 


Br 


acyl 


acyl 


CF 3 


H 


I 


acyl 


amino acid 


CF 3 


H 


H 


acyl 


amino acid 


CF 3 


H 


NH 2 


acyl 


amino acid 


CF 3 


H 


NH-cyclopropyl 


acyl 


amino acid 


CF 3 


H 


NH-methyl 


acyl 


amino acid 


CF 3 


H 


NH-ethyl 


acyl 


amino acid 


CF 3 


H 


NH-acetyl 


acyl 


amino acid 


CF 3 


H 


OH 


acyl 


amino acid 


CF 3 


H 


OMe 


acyl 


amino acid 


CF 3 


H 


OEt 


acyl 


amino acid 


CF 3 


H 


O-cyclopropyl 


acyl 


amino acid 


CF 3 


H 


O-acetyl 


acyl 


amino acid 


CF 3 


H 


SH 


acyl 


amino acid 


CF 3 


H 


SMe 


acyl 


amino acid 


CF 3 


H 


SEt 


acyl 


amino acid 


CF 3 


H 


S-cyclopropyl 


acyl 


amino acid 


CF 3 


H 


F 


acyl 


amino acid 


CF 3 


H 


CI 


acyl 


amino acid 


CF 3 


H 


Br 


acyl 


amino acid 


CF 3 


H 


I 


T T 

H 


acyl 


CF 3 


H 


H 


TT 

H 


acyl 


CF3 


H 


NH 2 


TT 

ri 


acyl 


CF 3 


TT 

H 


NH-cyclopropyl 


ri 


acyl 


CF 3 


TT 

H 


NH-methyl 


T_T 

rl 


acyl 


CF 3 


H 


NH-ethyl 


n 


acyi 


pr 

L,r 3 


TT 

ri 


JNri-acetyl 


H 


acyl 


CF 3 


H 


OH 


H 


acyl 


CF 3 


H 


OMe 


H 


acyl 


CF 3 


H 


OEt 


H 


acyl 


CF 3 


H 


O-cyclopropyl 


H 


acyl 


CF 3 


H 


O-acetyl 


H 


acyl 


CF 3 


H 


SH 



R 


R 


X 1 


X 2 


Y 


H 


acyl 


CF 3 


H 


SMe 


H 


acyl 


CF 3 


H 


SEt 


H 


acyl 


CF 3 


H 


S-cyclopropyl 


H 


acyl 


CF 3 


H 


F 


H 


acyl 


CF 3 


H 


CI 


H 


acyl 


CF 3 


H 


Br 


H 


acyl 


CF 3 


H 


I 


H 


amino acid 


CF 3 


H 


H 


H 


amino acid 


CF 3 


H 


NH 2 


H 


amino acid 


CF 3 


H 


NH-cyclopropyl 


H 


amino acid 


CF 3 


H 


NH-methyl 


H 


amino acid 


CF 3 


H 


NH-ethyl 


H 


amino acid 


CF 3 


H 


NH-acetyl 


H 


amino acid 


CF 3 


H 


OH 


H 


amino acid 


CF 3 


H 


OMe 


H 


amino acid 


CF 3 


H 


OEt 


H 


amino acid 


CF 3 


H 


O-cyclopropyl 


H 


amino acid 


CF 3 


H 


O-acetyl 


H 


amino acid 


CF 3 


H 


SH 


H 


amino acid 


CF 3 


H 


SMe 


H 


amino acid 


CF 3 


H 


SEt 


H 


amino acid 


CF 3 


H 


S-cyclopropyl 


H 


amino acid 


CF 3 


H 


F 


H 


amino acid 


CF 3 


H 


CI 


H 


amino acid 


CF 3 


H 


Br 


H 


amino acid 


CF 3 


H 


I 


amino acid 


amino acid 


CF 3 


H 


H 


amino acid 


amino acid 


CF 3 


H 


NH 2 


amino acid 


amino acid 


CF 3 


H 


NH-cyclopropyl 


amino acid 


amino acid 


CF 3 


H 


NH-methyl 


amino acid 


amino acid 


CF 3 


H 


NH-ethyl 


amino acid 


amino acid 


CF 3 


H 


NH-acetyl 


amino acid 


amino acid 


CF 3 


H 


OH 


amino acid 


amino acid 


CF 3 


H 


OMe 


amino acid 


ammo acid 


CF 3 


H 


OEt 


amino acid 


amino acid 


CF 3 


H 


O-cyclopropyl 


amino acid 


amino acid 




H 


O-acetyl 


amino acid 


amino acid 


CF 3 


H 


SH 


ammo acid 


ammo acid 


CF 3 


H 


SMe 


amino acid 


amino acid 


CF 3 


H 


SEt 


amino acid 


amino acid 


U* 3 


TT 

ri 


S-cyclopropyl 


amino acid 


amino acid 


CF 3 


H 


F 


amino acid 


amino acid 


CF 3 


H 


CI 


amino acid 


amino acid 


CF 3 


H 


Br 


amino acid 


amino acid 


CF 3 


H 


I 


amino acid 


H 


CF 3 


H 


H 


amino acid 


H 


CF 3 


H 


NH 2 



318 



R 


R 


X 


X 


Y 


amino acid 


H 


CF 3 


H 


NH-cyclopropyl 


amino acid 


H 


CF 3 


H 


NH-methyl 


amino acid 


T T 

H 


CF 3 


H 


NH-ethyl 


ammo acid 


H 


CF 3 


H 


NH-acetyl 


ammo acid 


H 


CF 3 


H 


OH 


amino acid 


H 


CF 3 


H 


OMe 


ammo acid 


H 


CF 3 


H 


OEt 


ammo acid 


H 


CF 3 


H 


O-cyclopropyl 


amino acid 


H 


CF 3 


H 


O-acetyl 


ammo acid 


H 


CF 3 


H 


SH 


ammo acid 


H 


CF 3 


H 


SMe 


amino acid 


H 


CF 3 


H 


SEt 


amino acid 


H 


CF 3 


H 


S-cyclopropyl 


amino acid 


H 


CF 3 


H 


F 


amino acid 


H 


CF 3 


H 


CI 


amino acid 


H 


CF 3 


H 


Br 


amino acid 


H 


CF 3 


H 


I 


amino acid 


acyl 


CF 3 


H 


H 


amino acid 


acyl 


CF 3 


H 


NH 2 . 


amino acid 


acyl 


CF 3 


H 


NH-cyclopropyl 


amino acid 


acyl 


CF 3 


H 


NH-methyl 


amino acid 


acyl 


CF 3 


H 


NH-ethyl 


amino acid 


acyl 


CF 3 


H 


NH-acetyl 


amino acid 


acyl 


CF 3 


H 


OH 


amino acid 


acyl 


CF 3 


H 


OMe 


amino acid 


acyl 


CF 3 


H 


OEt 


amino acid 


acyl 


CF 3 


H 


O-cyclopropyl 


amino acid 


acyl 


CF 3 


H 


O-acetyl 


amino acid 


acyl 


CF 3 


H 


SH 


amino acid 


acyl 


CF 3 


H 


SMe 


amino acid 


acyl 


CF 3 


H 


SEt 


amino acid 


acyl 


CF 3 


H 


S-cyclopropyl 


ammo acid 


acyl 


CF 3 


H 


F 


amino acid 


acyl 


CF 3 


T T 

H 


CI 


amino acid 


acyl 


CF3 


H 


Br 


ammo acid 


acyl 


/""it? 
CF3 


TT 

H 


I 


acyl 


TT 


Br 


TT 

H 


T T 

H 


acyl 


TT 


Br 


TT 

H 


XTT T 
NH2 


acyl 


TT 


Br 


TT 


NH-cyclopropyl 


acyl 


TT 

rl 


Br 


TT 

H 


NH-methyl 




n 


DI 


±1 


iNri-einyi 


acyl 


H 


Br 


H 


NH-acetyl 


acyl 


H 


Br 


H 


OH 


acyl 


H 


Br 


H 


OMe 


acyl 


H 


Br 


H 


OEt 


acyl 


H 


Br 


H 


O-cyclopropyl 


acyl 


H 


Br 


H 


O-acetyl 



R 2 


a* 


X 1 


X z 


Y 


acyl 


H 


Br 


H 


SH 


acyl 


H 


Br 


H 


SMe 


acyl 


H 


Br 


H 


SEt 


acyl 


H 


Br 


H 


S-cyclopropyl 


acyl 


H 


Br 


H 


F 


acyl 


H 


Br 


H 


CI 


acyl 


H 


Br 


H 


Br 


acyl 


H 


Br 


H 


I 


acyl 


acyl 


Br 


H 


H 


acyl 


acyl 


Br 


H 


NH 2 


acyl 


acyl 


Br 


H 


NH-cyclopropyl 


acyl 


acyl 


Br 


H 


NH-methyl 


acyl 


acyl 


Br 


H 


NH-ethyl 


acyl 


acyl 


Br 


H 


NH-acetyl 


acyl 


acyl 


Br 


H 


OH 


acyl 


acyl 


Br 


H 


OMe 


acyl 


acyl 


Br 


H 


OEt 


acyl 


acyl 


Br 


H 


O-cyclopropyl 


acyl 


acyl 


Br 


H 


O-acetyl 


acyl 


acyl 


Br 


H 


SH 


acyl 


acyl 


Br 


H 


SMe 


acyl 


acyl 


Br 


H 


SEt 


acyl 


acyl 


Br 


H 


S-cyclopropyl 


acyl 


acyl 


Br 


H 


F 


acyl 


acyl 


Br 


H 


CI 


acyl 


acyl 


Br 


H 


Br 


acyl 


acyl 


Br 


H 


I 


acyl 


amino acid 


Br 


H 


H 


acyl 


amino acid 


Br 


H 


NH 2 


acyl 


amino acid _j 


Br 


H 


NH-cyclopropyl 


acyl 


amino acid 


Br 


H 


NH-methyl 


acyl 


amino acid 


Br 


H 


NH-ethyl 


acyl 


amino acid 


Br 


H 


NH-acetyl 


acyl 


amino acid 


Br 


H 


OH 


acyl 


amino acid 


Br 


H 


OMe 


acyl 


amino acid 


Br 


H 


OEt 


acyl 


amino acid 


Br 


H 


O-cyclopropyl 


acyl 


amino acid 


Br 


H 


O-acetyl 


acyl 


amino acid 


Br 


H 


SH 


acyl 


amino acid 


Br 


H 


SMe 


acyl 


ammo acid 


Br 


H 


SEt 


acyl 


amino acid 


Br 


H 


S-cyclopropyl 


acyl 


amino acid 


Br 


H 


F 


acyl 


amino acid 


Br 


H 


CI 


acyl 


amino acid 


Br 


H 


Br 


acyl 


amino acid 


Br 


H 


I 


H 


acyl 


Br 


H 


H 



320 



R 2 


R 3 


X 1 


X 2 


Y 


H 


acyl 


Br 


H 


NH 2 


H 


acyl 


Br 


H 


NH-cyclopropyl 


H 


acyl 


Br 


H 


NH-methyl 


H 


acyl 


Br 


H 


NH-ethyl 


H 


acyl 


Br 


H 


NH-acetyl 


H 


acyl 


Br 


H 


OH 


H 


acyl 


Br 


H 


OMe 


H 


acyl 


Br 


H 


OEt 


H 


acyl 


Br 


H 


O-cyclopropyl 


H 


acyl 


Br 


H 


O-acetyl 


H 


acyl 


Br 


H 


SH 


H 


acyl 


Br 


H 


SMe 


H 


acyl 


Br 


H 


SEt 


H 


acyl 


Br 


H 


S-cyclopropyl 


H 


acyl 


Br 


H 


F 


H 


acyl 


Br 


H 


CI 


H 


jicyl 


Br 


H 


Br 


H 


acyl 


Br 


H 


I 


H 


amino acid 


Br 


H 


H 


H 


amino acid 


Br 


H 


NH 2 


H 


amino acid 


Br 


H 


NH-cyclopropyl 


H 


amino acid 


Br 


H 


NH-methyl 


H 


amino acid 


Br 


H 


NH-ethyl 


H 


amino acid 


Br 


H 


NH-acetyl 


H 


amino acid 


Br 


H 


OH 


H 


amino acid 


Br 


H 


OMe 


H 


amino acid 


Br 


H 


OEt 


H 


amino acid 


Br 


H 


O-cyclopropyl 


H 


amino acid 


Br 


H 


O-acetyl 


H 


amino acid 


Br 


H 


SH 


H 


amino acid 


Br 


H 


SMe 


H 


amino acid 


Br 


H 


SEt 


H 


amino acid 


Br 


H 


S-cyclopropyl 


H 


amino acid 


Br 


H 


F 


H 


amino acid 


Br 


H 


CI 


H 


amino acid 


Br 


H 


Br 


H 


amino acid 


Br 


H 


I 


amino acid 


amino acid 


Br 


H 


H 


amino acid 


amino acid 


Br 


H 


NH 2 


amino acid 


amino acid 


Br 


H 


NH-cyclopropyl 


amino acid 


amino acid 


Br 


T T 

H 


"VTTT , 1 1 

NH-methyl 


amino acid 


amino acid 


Br 


H 


NH-ethyl 


amino acid 


amino acid 


Br 


H 


NH-acetyl 


amino acid 


amino acid 


Br 


H 


OH 


amino acid 


amino acid 


Br 


H 


OMe 


amino acid 


amino acid 


Br 


H 


OEt 


amino acid 


amino acid 


Br 


H 


O-cyclopropyl 



321 



R 2 


R 3 


X 1 


X 2 


Y 


amino acid 


amino acid 


Br 


H 


O-acetyl 


amino acid 


amino acid 


Br 


H 


SH 


amino acid 


amino acid 


Br 


H 


SMe 


amino acid 


amino acid 


Br 


H 


SEt 


amino acid 


amino acid 


Br 


H 


S-cyclopropyl 


amino acid 


amino acid 


Br 


H 


F 


amino acid 


amino acid 


Br 


H 


CI 1 


amino acid 


amino acid 


Br 


H 


Br 


amino acid 


amino acid 


Br 


H 


I 


amino acid 


H 


Br 


H 


H 


amino iacid 


H 


Br 


H 


NH 2 


amino acid 


H 


Br 


H 


NH-cyclopropyl 


amino acid 


H 


Br 


H 


NH-methyl 


amino acid 


H 


Br 


H 


NH-ethyl 


amino acid 


H 


Br 


H 


NH-acetyl 


amino acid 


H 


Br 


H 


OH 


amino acid 


H 


Br 


H 


OMe 


amino acid 


H 


Br 


H 


OEt 


amino acid 


H 


Br 


H 


O-cyclopropyl 


amino acid 


H j 


Br 


H 


O-acetyl 


amino acid 


H 


Br 


H 


SH 


amino acid 


H 


Br 


H 


SMe 


amino acid 


H 


Br 


H 


SEt 


amino acid 


H 


Br 


H 


S-cyclopropyl 


amino acid 


H 


Br 


H 


F 


amino acid 


H 


Br 


H 


CI 


amino acid 


H 


Br 


H 


Br 


amino acid 


H 


Br 


H 


I 


amino acid 


acyl 


Br 


H 


H 


amino acid 


acyl 


Br 


H 


NH 2 


amino acid 


acyl 


Br 


H 


NH-cyclopropyl 


amino acid 


acyl 


Br 


H 


NH-methyl 


amino acid 


acyl 


Br 


H 


NH-ethyl 


amino acid 


acyl 


Br 


H 


NH-acetyl 


amino acid 


acyl 


Br 


H 


OH 


amino acid 


acyl 


Br 


H 


OMe 


amino acid 


acyl 


Br 


H 


OEt 


amino acid 


acyl 


Br 


H 


O-cyclopropyl 


amino acid 


acyl 


Br 


H 


O-acetyl 


amino acid 


acyl 


Br 


H 


SH 


amino acid 


acyl 


Br 


H 


SMe 


amino acid 


acyl 


Br 


H 


SEt 


amino acid 


acyl 


Br 


H 


S-cyclopropyl 


amino acid 


acyl 


Br 


H 


F 


amino acid 


acyl 


Br 


H 


CI 


amino acid 


acyl 


Br 


H 


Br 


amino acid 


acyl 


Br 


H 


I 



322 



R 2 


R 3 


X 1 


X 2 


Y 


acyl 


H 


CI 


H 


H 


acyl 


H 


CI 


H 


NH 2 


acyl 


H 


CI 


H 


NH-cyclopropyl 


acyl 


H 


CI 


H 


NH-methyl 


acyl 


H 


CI 


H 


NH-ethyl 


acyl 


H 


CI 


H 


NH-acetyl 


acyl 


H 


CI 


H 


OH 


acyl 


H 


CI 


H 


OMe 


acyl 


H 


CI 


H 


OEt 


acyl 


H 


CI 


H 


O-cyclopropyl 


acyl 


H 


CI 


H 


O-acetyl 


acyl 


H 


CI 


H 


SH 


acyl 


H 


CI 


H 


SMe 


acyl 


H 


CI 


H 


SEt 


acyl 


H 


CI 


H 


S-cyclopropyl 


acyl 


H 


CI 


H 


F 


acyl 


H 


CI 


H 


CI 


acyl 


H 


CI 


H 


Br 


acyl 


H 


CI 


H 


I 


acyl 


acyl 


CI 


H 


H 


acyl 


acyl 


CI 


H 


NH 2 


acyl 


acyl 


CI 


H 


NH-cyclopropyl 


acyl 


acyl 


CI 


H 


NH-methyl 


acyl 


acyl 


CI 


H 


NH-ethyl 


acyl 


acyl 


CI 


H 


NH-acetyl 


acyl 


acyl 


CI 


H 


OH 


acyl 


acyl 


CI 


H 


OMe 


acyl 


acyl 


CI 


H 


OEt 


acyl 


acyl 


CI 


H 


O-cyclopropyl 


acyl 


acyl 


CI 


H 


O-acetyl 


acyl 


acyl 


CI 


H 


SH 


acyl 


acyl 


CI 


H 


SMe 


acyl 


acyl 


CI 


H 


SEt 


acyl 


acyl 


CI 


H 


S-cyclopropyl 


acyl 


acyl 


CI 


H 


F 


acyl 


acyl 


CI 


H 


CI 


acyl 


acyl 


CI 


H 


Br 


acyl 


acyl 


CI 


H 


I 


acyl 


amino acid 


CI 


H 


H 


acyl 


amino acid 


CI 


H 


NH 2 


acyl 


amino acid 


CI 


H 


NH-cyclopropyl 


acyl 


amino acid 


CI 


H 


NH-methyl 


acyl 


amino acid 


CI 


H 


NH-ethyl 


acyl 


amino acid 


CI 


H 


NH-acetyl 


acyl 


amino acid 


CI 


H 


OH 


acyl 


amino acid 


CI 


H 


OMe 


acyl 


amino acid 


CI 


H 


OEt 



323 



— « r 

R z 


— n 

R 


1 r 

X 1 


« r 

X 2 


Y 


acyl 


amino acid 


Cl 


H 


O-cyclopropyl 


acyl 


amino acid 


Cl 


H 


O-acetyl 


acyl 


amino acid 


Cl 


H 


SH 


acyl 


amino acid 


Cl 


H 


SMe 


acyl 


amino acid 


Cl 


H 


SEt 


acyl 


amino acid 


Cl 


H 


S-cyclopropyl 


acyl 


amino acid 


Cl 


H 


F 


acyl 


amino acid 


Cl 


H 


Cl 


acyl 


amino acid 


Cl 


H 


Br 


acyl 


amino acid 


Cl 


H 


I 


H 


acyl 


Cl 


H 


H 


H 


acyl 


Cl 


H 


NH 2 


H 


acyl 


Cl 


H 


NH-cyclopropyl 


H 


acyl 


Cl 


H 


NH-methyl 


H 


acyl 


Cl 


H 


NH-ethyl 


H 


acyl 


Cl 


H 


NH-acetyl 


H 


acyl 


Cl 


H 


OH 


H 


acyl 


Cl 


H 


OMe 


H 


acyl 


Cl 


H 


OEt 


H 


acyl 


Cl 


H 


O-cyclopropyl 


H 


acyl 


Cl 


H 


O-acetyl 


H 


acyl 


Cl 


H 


SH 


H 


acyl 


Cl 


H 


SMe 


H 


acyl 


Cl 


H 


SEt 


H 


acyl 


Cl 


H 


S-cyclopropyl 


H 


acyl 


Cl 


H 


F 


H 


acyl 


Cl 


H 


Cl 


H 


acyl 


Cl 


H 


Br 


H 


acyl 


Cl 


H 


I 


H 


amino acid 


Cl 


H 


H 


H 


amino acid 


Cl 


H 


NH 2 


H 


amino acid 


Cl 


H 


NH-cyclopropyl 


H 


amino acid 


Cl 


H 


NH-methyl 


H 


amino acid 


Cl 


H 


NH-ethyl 


H 


amino acid 


Cl 


H 


NH-acetyl 


H 


amino acid 


Cl 


H 


OH 


H 


amino acid 


Cl 


H 


OMe 


H 


amino acid 


Cl 


H 


OEt 


H 


amino acid 


Cl 


H 


O-cyclopropyl 


H 


amino acid 


Cl 


H 


O-acetyl 


TT 
H 


amino acid 


Cl 


H 


SH 


H 


amino acid 


Cl 


H 


SMe 


H 


amino acid 


Cl 


H 


SEt 


H 


amino acid 


Cl 


H 


S-cyclopropyl 


H 


amino acid 


Cl 


H 


F 


H 


amino acid 


Cl 


H 


Cl 


H 


amino acid 


Cl 


H 


Br 



324 



R 2 


R 3 


X 1 


X 2 


Y 


H 


amino acid 


CI 


H 


I 


amino acid 


amino acid 


CI 


H 


H 


amino acid 


amino acid 


CI 


H 


NH 2 


amino acid 


amino acid 


CI 


H 


NH-cyclopropyl 


amino acid 


amino acid 


CI 


H 


NH-methyl 


amino acid 


amino acid 


CI 


H 


NH-ethyl 


amino acid 


amino acid 


CI 


H 


NH-acetyl 


amino acid 


amino acid 


CI 


H 


OH 


amino acid 


amino acid 


CI 


H 


OMe 


amino acid 


amino acid 


CI 


H 


OEt 


amino acid 


amino acid 


CI 


H 


O-cyclopropyl 


amino acid 


amino acid 


CI 


H 


O-acetyl 


amino acid 


amino acid 


CI 


H 


SH 


amino acid 


amino acid 


CI 


H 


SMe 


amino acid 


amino acid 


CI 


H 


SEt 


amino acid 


amino acid 


CI 


H 


S-cyclopropyl 


amino acid 


amino acid 


CI 


H 


F 


amino acid 


amino acid 


CI 


H 


Cl 


amino acid 


amino acid 


CI 


H 


Br 


amino acid 


amino acid 


CI 


H 


I 


amino acid 


H 


CI 


H 


H 


amino acid 


H 


CI 


H 


NH 2 


amino acid 


H 


Cl 


H 


NH-cyclopropyl 


amino acid 


H 


CI 


H 


NH-methyl 


amino acid 


H 


C( 


H 


NH-ethyl 


amino acid 


H 


Cl 


H 


NH-acetyl 


amino acid 


H 


Cl 


H 


OH 


amino acid 


H 


Cl 


H 


OMe 


amino acid 


H 


Cl 


H 


OEt 


amino acid 


H 


Cl 


H 


O-cyclopropyl 


amino acid 


H 


Cl 


H 


O-acetyl 


amino acid 


H 


Cl 


H 


SH 


amino acid 


H 


Cl 


H 


SMe 


amino acid 


H 


Cl 


H 


SEt 


amino acid 


H 


Cl 


H 


S-cyclopropyl 


amino acid 


H 


Cl 


H 


F 


amino acid 


H 


Cl 


H 


Cl 


amino acid 


H 


Cl 


H 


Br 


amino acid 


H 


Cl 


H 


I 


amino acid 


acyl 


Cl 


H 


H 


amino acid 


acyl 


Cl 


H 


NH 2 


amino acid 


acyl 


Cl 


H 


NH-cyclopropyl 


amino acid 


acyl 


Cl 


H 


NH-methyl 


amino acid 


acyl 


Cl 


H 


NH-ethyl 


amino acid 


acyl 


Cl 


H 


NH-acetyl 


amino acid 


acyl 


Cl 


H 


OH 


amino acid 


acyl 


Cl 


H 


OMe 



325 



R 2 


R* 


X 1 


X* 


Y 


amino acid 


acyl 


CI 


H 


OEt 


amino acid 


acyl 


CI 


H 


O-cyclopropyl 


amino acid 


acyl 


CI 


H 


O-acetyl 


amino acid 


acyl 


CI 


H 


SH 


amino acid 


acyl 


CI 


H 


SMe 


amino acid 


acyl 


CI 


H 


SEt 


amino acid 


acyl 


CI 


H 


S-cyclopropyl 


amino acid 


acyl 


CI 


H 


F 


amino acid 


acyl 


CI 


H 


CI 


amino acid 


acyl 


CI 


H 


Br 


amino acid 


acyl 


CI 


H 


I 


acyl 


H 


F 


H 


H 


acyl 


H 


F 


H 


NH 2 


acyl 


H 


F 


H 


NH-cyclopropyl 


acyl 


H 


F 


H 


NH-methyl 


acyl 


H 


F 


H 


NH-ethyl 


acyl 


H 


F 


H 


NH-acetyl 


acyl 


H 


F 


H 


OH 


acyl 


H 


F 


H 


OMe 


acyl 


H 


F 


H 


OEt 


acyl 


H 


F 


H 


O-cyclopropyl 


acyl 


H 


F 


H 


O-acetyl 


acyl 


H 


F 


H 


SH 


acyl 


H 


F 


H 


SMe 


acyl 


H 


F 


H 


SEt 


acyl 


H 


F 


H 


S-cyclopropyl 


acyl 


H 


F 


H 


F 


acyl 


H 


F 


H 


CI 


acyl 


H 


F 


H 


Br 


acyl 


H 


F 


H 


I 


acyl 


acyl 


F 


H 


H 


acyl 


acyl 


F 


H 


NH 2 


acyl 


acyl 


F 


H 


NH-cyclopropyl 


acyl 


acyl 


F 


H 


NH-methyl 


acyl 


acyl 


F 


H 


NH-ethyl 


acyl 


acyl 


F 


H 


NH-acetyl 


acyl 


acyl 


F 


H 


OH 


acyl 


acyl 


F 


H 


OMe 


acyl 


acyl 


F 


H 


OEt 


acyl 


acyl 


F 


H 


O-cyclopropyl 


acyl 


acyl 


F 


H 


O-acetyl 


acyl 


acyl 


F 


H 


SH 


acyl 


acyl 


F 


H 


SMe 


acyl 


acyl 


F 


H 


SEt 


acyl 


acyl 


F 


H 


S-cyclopropyl 


acyl 


acyl 


F 


H 


F 


acyl 


acyl 


F 


H 


CI 



326 



R 2 


R* 


X 1 


X 2 


Y 


acyl 


acyl 


F 


H 


Br 


acyl 


acyl 


F 


H 


I 


acyl 


amino acid 


F 


H 


H 


acyl 


amino acid 


F 


H 


NH 2 


acyl 


amino acid 


F 


H 


NH-cyclopropyl 


acyl 


amino acid 


F 


H 


NH-methyl 


acyl 


amino acid 


F 


H 


NH-ethyl 


acyl 


amino acid 


F 


H 


NH-acetyl 


acyl 


amino acid 


F 


H 


OH 


acyl 


amino acid 


F 


H 


OMe 


acyl 


amino acid 


F 


H 


OEt 


acyl 


amino acid 


F 


H 


O-cyclopropyl 


acyl 


amino acid 


F 


H 


O-acetyl 


acyl 


amino acid 


F 


H 


SH 


acyl 


amino acid 


F 


H 


SMe 


acyl 


amino acid 


F 


H 


SEt 


acyl 


amino acid 


F 


H 


S-cyclopropyl 


acyl 


amino acid 


F 


H 


F 


acyl 


amino acid 


F 


H 


CI 


acyl 


amino acid 


F 


H 


Br 


acyl 


amino acid 


F 


H 


I 


H 


acyl 


F 


H 


H 


H 


acyl 


F 


H 


NH 2 


H 


acyl 


F 


H 


NH-cyclopropyl 


H 


acyl 


F 


H 


NH-methyl 


H 


acyl 


F 


H 


NH-ethyl 


H 


acyl 


F 


H 


NH-acetyl 


H 


acyl 


F 


H 


OH 


H 


acyl 


F 


H 


OMe 


H 


acyl 


F 


H 


OEt 


H 


acyl 


F 


H 


O-cyclopropyl 


H 


acyl 


F 


H 


O-acetyl 


H 


acyl 


F 


H 


SH 


H 


acyl 


F 


H 


SMe 


H 


acyl 


F 


H 


SEt 


H 


acyl 


F 


H 


S-cyclopropyl 


H 


acyl 


F 


H 


F 


H 


acyl 


F 


H 


CI 


H 


acyl 


F 


H 


Br 


H 


acyl 


F 


H 


I 


T T 

H 


amino acid 


F 


H 


H 


H 


amino acid 


F 


H 


NH 2 


H 


amino acid 


F 


H 


NH-cyclopropyl 


H 


amino acid 


F 


H 


NH-methyl 


H 


amino acid 


F 


H 


NH-ethyl 


H 


amino acid 


F 


H 


NH-acetyl 


H 


amino acid 


F 


H 


OH 



327 



R 2 


R 3 


X 1 


X 2 


Y 


H 


amino acid 


F 


H 


OMe 


H 


amino acid 


F 


H 


OEt 


H 


amino acid 


F 


H 


O-cyclopropyl 


H 


amino acid 


F 


H 


O-acetyl 


H 


amino acid 


F 


H 


SH 


H 


amino acid 


F 


H 


SMe 


H 


amino acid 


F 


H 


SEt 


H 


amino acid 


F 


H 


S-cyclopropyl 


H 


amino acid 


F 


H 


F 


H 


amino acid 


F 


H 


CI 


H 


amino acid 


F 


H 


Br 


H 


amino acid 


F 


H 


I 


amino acid 


amino acid 


F 


H 


H 


amino acid 


amino acid 


F 


H 


NH 2 


amino acid 


amino acid 


F 


H 


NH-cyclopropyl 


amino acid 


amino acid 


F 


H 


NH-methyl 


amino acid 


amino acid 


F 


H 


NH-ethyl 


amino acid 


amino acid 


F 


H 


NH-acetyl 


amino acid 


amino acid 


F 


H 


OH 


amino acid 


amino acid 


F 


H 


OMe 


amino acid 


amino acid 


F 


H 


OEt 


amino acid 


amino acid 


F 


H 


O-cyclopropyl 


amino acid 


amino acid 


F 


H 


O-acetyl 


amino acid 


amino acid 


F 


H 


SH 


amino acid 


amino acid 


F 


H 


SMe 


amino acid 


amino acid 


F 


H 


SEt 


amino acid 


amino acid 


F 


H 


S-cyclopropyl 


amino acid 


amino acid 


F 


H 


F 


amino acid 


amino acid 


F 


H 


CI 


amino acid 


amino acid 


F 


H 


Br 


amino acid 


amino acid 


F 


H 


I 


amino acid 


H 


F 


H 


H 


amino acid 


H 


F 


H 


NH 2 


amino acid 


H 


F 


H 


NH-cyclopropyl 


amino acid 


H 


F 


H 


NH-methyl 


amino acid 


H 


F 


H 


NH-ethyl 


amino acid 


H 


F 


H 


NH-acetyl 


amino acid 


H 


F 


H 


OH 


amino acid 


H 


F 


H 


OMe 


amino acid 


H 


F 


H 


OEt 


amino acid 


H 


F 


T T 

H 


O-cyclopropyl 


amino acid 


H 


F 


H 


O-acetyl 


amino acid 


H 


F 


H 


SH 


amino acid 


H 


F 


H 


SMe 


amino acid 


H 


F 


H 


SEt 


amino acid 


H 


F 


H 


S-cyclopropyl 


amino acid 


H 


F 


H 


F 



R 2 


R* 


X 1 


X 2 


Y 


amino acid 


H 


F 


H 


CI 


amino acid 


H 


F 


H 


Br 


amino acid 


H 


F 


H 


I 


amino acid 


acyl 


F 


H 


H 


amino acid 


acyl 


F 


H 


NH 2 


amino acid 


acyl 


F 


H 


NH-cyclopropyl 


amino acid 


acyl 


F 


H 


NH-methyl 


amino acid 


acyl 


F 


H 


NH-ethyl 


amino acid 


acyl 


F 


H 


NH-acetyl 


amino acid 


acyl 


F 


H 


OH 


amino acid 


acyl 


F 


H 


OMe 


amino acid 


acyl 


F 


H 


OEt 


amino acid 


acyl 


F 


H 


O-cyclopropyl 


amino acid 


acyl 


F 


H 


O-acetyl 


amino acid 


acyl 


F 


H 


SH 


amino acid 


acyl 


F 


H 


SMe 


amino acid 


acyl 


F 


H 


SEt 


amino acid 


acyl 


F 


H 


S-cyclopropyl 


amino acid 


acyl 


F 


H 


F 


amino acid 


acyl 


F 


H 


CI 


amino acid 


acyl 


F 


H 


Br 


amino acid 


acyl 


F 


H 


I 


acyl 


H 


NH 2 


H 


H 


acyl 


H 


NH 2 


H 


NH 2 


acyl 


H 


NH 2 


H 


NH-cyclopropyl 


acyl 


H 


NH 2 


H 


NH-methyl 


acyl 


H 


NH 2 


H 


NH-ethyl 


acyl 


H 


NH 2 


H 


NH-acetyl 


acyl 


H 


NH 2 


H 


OH 


acyl 


H 


NH 2 


H 


OMe 


acyl 


H 


NH 2 


H 


OEt 


acyl 


H 


NH 2 


H 


O-cyclopropyl 


acyl 


H 


NH 2 


H 


O-acetyl 


acyl 


H 


NH 2 


H 


SH 


acyl 


H 


NH 2 


H 


SMe 


acyl 


H 


NH 2 


H 


SEt 


acyl 


H 


NH 2 


H 


S-cyclopropyl 


acyl 


H 


NH 2 


H 


F 


acyl 


H 


NH 2 


H 


CI 


acyl 


H 


NH 2 


H 


Br 


acyl 


H 


NH 2 


H 


I 


acyl 


acyl 


NH 2 


H 


H 


acyl 


acyl 


NH 2 


H 


NH 2 


acyl 


acyl 


NH 2 


H 


NH-cyclopropyl 


acyl 


acyl 


NH 2 


H 


NH-methyl 


acyl 


acyl 


NH 2 


H 


NH-ethyl 


acyl 


acyl 


NH 2 


H 


NH-acetyl 



329 



R z 


R 


X 1 


X 2 


Y 


acyl 


acyl 


NH 2 


H 


OH 


acyl 


acyl 


NH 2 


H 


OMe 


acyl 


acyl 


NH 2 


H 


OEt 


* 

acyl 


acyl 


NH 2 


H 


O-cyclopropyl 


acyl 


acyl 


NH 2 


H 


O-acetyl 


acyl 


acyl 


NH 2 


H 


SH 


acyl 


acyl 


NH 2 


H 


SMe 


acyl 


acyl 


NH 2 


H 


SEt 


acyl 


acyl 


NH 2 


H 


S-cyclopropyl 


acyl 


acyl 


NH 2 


H 


F 


acyl 


acyl 


NH 2 


H 


CI 


acyl 


acyl 


NH 2 


H 


Br i 


acyl 


acyl 


NH 2 


H 


I 


acyl 


amino acid 


NH 2 


H 


H 


acyl 


amino acid 


NH 2 


H 


NH 2 ! 


acyl 


amino acid 


NH 2 


H 


NH-cyclopropyl 


acyl 


amino acid 


NH 2 


H 


NH-methyl 


acyl 


amino acid 


NH 2 


H 


NH-ethyl 


acyl 


amino acid 


NH 2 


H 


NH-acetyl 


acyl 


amino acid 


NH 2 


H 


OH 


acyl 


amino acid 


NH 2 


H 


OMe 


acyl 


amino acid 


NH 2 


H 


OEt 


acyl 


amino acid 


NH 2 


H 


O-cyclopropyl 


acyl 


amino acid 


NH 2 


H 


O-acetyl 


acyl 


amino acid 


NH 2 


H 


SH 


acyl 


amino acid 


NH 2 


H 


SMe 


acyl 


amino acid 


NH 2 


H 


SEt 


acyl 


amino acid 


NH 2 


H 


S-cyclopropyl 


acyl 


amino acid 


NH 2 


H 


F 


acyl 


amino acid 


NH 2 


H 


CI 


acyl 


amino acid 


NH 2 


H 


Br 


acyl 


amino acid 


NH 2 


H 


I 


T T 

H 


acyl 


NH 2 


H 


H 


T T 

H 


acyl 


NH 2 


H 


NH 2 


T T 

H 


acyl 


NH 2 


H 


NH-cyclopropyl 


TT 

H 


acyl 


NH 2 


H 


NH-methyl 


T T 

H 


acyl 


X TT T 

NH 2 


T T 

H 


"V TT T a1 1 

NH-ethyl 


TJ 

rl 


acyl 


XTTT 
NH2 


TT 

H 


XTTT j 1 

NH-acetyl 


TJ 

ri 


acyl 


XTT T 

NH 2 


T T 

H 


OH 


TT 


acyl 


XTTT 

NH 2 


T T 

H 


OMe 


T_r 
n 


acyl 


lNJnL2 


TT 

rl 


KJCX 


H 


acyl 


NH 2 


H 


O-cyclopropyl 


H 


acyl 


NH 2 


H 


O-acetyl 


H 


acyl 


NH 2 


H 


SH 


H 


acyl 


NH 2 


H 


SMe 


H 


acyl 


NH 2 


H 


SEt 


H 


acyl 


NH 2 


H 


S-cyclopropyl 



R 


R 


v i 
X 


v 2 

X 


Y 


TJ 

rl 


acyl 


XTTT 
NH2 


TT 

H 


F 


TT 

rl 


acyl 


XTTT 
NH2 


T T 

H 


CI 


rl 


acyl 


XTTT 
NH2 


TT 

H 


Br 


TJ 

rl 


acyl 


XTTT 
NH2 


TT 
H 


T 
I 


rl 


amino acid 


XTTT 

NH 2 


T T 

H 


T T 

H 


rl 


amino acid 


XTTT 

NH 2 


T T 

H 


NH 2 


Tjr 


amino acid 


XTTT 
NH2 


TT 

H 


NH-cyclopropyl 


TJ 

rl 


amino acid 


X.TT T 
NH2 


H 


NH-methyl 


TJ 

rl 


amino acid 


NH 2 


H 


NH-ethyl 


TT 

rl 


amino acid 


NH 2 


H 


NH-acetyl 


rl 


amino acid 


NH 2 


H 


OH 


TT 

H 


amino acid 


NH 2 


H 


OMe 


TT 

rl 


amino acid 


NH 2 


H 


OEt 


TT 

H 


• • * 
amino acid 


NH 2 


H 


O-cyclopropyl 


TT 

H 


amino acid 


NH 2 


H 


O-acetyl 


TT 

H 


ammo acid 


NH2 


H 


SH 


T T 

H 


amino acid 


NH 2 


H 


SMe 


TT 

H 


amino acid 


NH 2 


H 


SEt 


TT 

H 


ammo acid 


NH 2 


H 


S-cyclopropyl 


TT 

H 


amino acid 


NH 2 


H 


F 


TT 

H 


amino acid 


NH 2 


H 


CI 


T T 

H 


amino acid 


NH 2 


H 


Br 


... 

H 


amino acid 


NH 2 


H 


I 


amino acid 


amino acid 


NH 2 


H 


H 


amino acid 


amino acid 


NH 2 


H 


NH 2 


amino acid 


amino acid 


NH 2 


H 


NH-cyclopropyl 


amino acid 


amino acid 


NH 2 


H 


NH-methyl 


amino acid 


amino acid 


XTTT 
NH2 


T T 

H 


NH-ethyl 


amino acid 


amino acid 


NH 2 


H 


NH-acetyl 


amino acid 


amino acid 


NH 2 


H 


OH 


amino acid 


amino acid 


XTT T 

NH 2 


T T 

H 


OMe 


amino acid 


amino acid 


XTTT 

NH 2 


T T 

H 


OEt 


amino acid 


amino acid 


XTTT 
NH2 


TT 

H 


O-cyclopropyl 


amino acia 


amino acid 


XTTT 
JNH2 


TT 

rl 


O-acetyl . 


amino acia 


amino acid 


JNrl 2 


TJ 

rl 


CTT 

brl 


ammo acid 


amino acid 


JNrl2 


TT 

rl 


OA /Trt. 

bJVLe 


ammo aClU 


ammo aciu 


XTTT 
JNrl 2 


TT 

rl 




dJTllIlO add 


amino aciu 


XTTI 

JNrl 2 


TJ 

rl 


S-cyclopropyl 


an ii no aClU 


ammo acia 


JN112 


TJ 

rl 


T? 

r 


ammo aClU 


amino acio 


XTTJ 

JNrl2 


TT 

rl 


CI 


amino acid 


amino acid 

U1U111U UVlU 


l^iXT-2 


H 




amino acid 


amino acid 


NH 2 


H 


1 


amino acid 


H 


NH 2 


H 


H 


amino acid 


H 


NH 2 


H 


NH 2 


amino acid 


H 


NH 2 


H 


NH-cyclopropyl 


amino acid 


H 


MH 2 


H 


NH-methyl 


amino acid 


H 


NH 2 


H 


NH-ethyl 



331 



R 


R J 


X 1 


X 2 


Y 


amino acid 


H 


NH 2 


H 


NH-acetyl 


amino acid 


H 


NH 2 


H 


OH 


ammo acid 


H 


NH 2 


H 


OMe 


ammo acid 


H 


NH 2 


H 


OEt 


amino acid 


H 


NH 2 


H 


O-cyclopropyl 


ammo acid 


H 


NH 2 


H 


O-acetyl 


amino acid 


H 


NH 2 


H 


SH 


amino acid 


H 


NH 2 


H 


SMe 


amino acid 


H 


NH 2 


H 


SEt 


amino acid 


H 


NH 2 


H 


S-cyclopropyl 


amino acid 


H 


NH 2 


H 


F 


amino acid 


H 


NH 2 


H 


CI 


amino acid 


H 


NH 2 


H 


Br 


amino acid 


H 


NH 2 


H 


I 


amino acid 


acyl 


NH 2 


H 


H 


amino acid 


acyl 


NH 2 


H 


NH 2 


amino acid 


acyl 


NH 2 


H 


NH-cyclopropyl 


amino acid 


acyl 


NH 2 


H 


NH-methyl 


amino acid 


acyl 


NH 2 


H 


NH-ethyl 


amino acid 


acyl 


NH 2 


H 


NH-acetyl 


amino acid 


acyl 


NH 2 


H 


OH 


amino acid 


acyl 


NH 2 


H 


OMe 


amino acid 


acyl 


NH 2 


H 


OEt 


amino acid 


acyl 


NH 2 


H 


O-cyclopropyl 


amino acid 


acyl 


NH 2 


H 


O-acetyl 


amino acid 


acyl 


NH 2 


H 


SH 


amino acid 


acyl 


NH 2 


H 


SMe 


amino acid 


acyl 


NH 2 


H 


SEt 


amino acid 


acyl 


NH 2 


H 


S-cyclopropyl 


amino acid 


acyl 


NH 2 


H 


F 


amino acid 


acyl 


NH 2 


H 


CI 


amino acid 


acyl 


NH 2 


H 


Br 


amino acid 


acyl 


NH 2 


H 


I 


acyl 


TT 

H 


SH 


H 


H 


acyl 


TIT 

H 


SH 


H 


NH 2 


acyl 


TT 

H 


SH 


H 


NH-cyclopropyl 


acyl 


TT 

H 


SH 


T T 

H 


-v TT T - 1 t 

NH-methyl 


acyl 


TT 

hi 


SH 


T T 

H 


NH-ethyl 


acyl 


TT 

rl 


CTT 

SH 


T T 

H 


NH-acetyl 


acyl 


TT 


CTT 

SH 


T T 

H 


OH 


<Wjj 1 


n 


CTT 

orl 


TT 

ri 




acyl 


H 


SH 


H 


OEt 


acyl 


H 


SH 


H 


O-cyclopropyl 


acyl 


H 


SH 


H 


O-acetyl 


acyl 


H 


SH 


H 


SH 


acyl 


H 


SH 


H 


SMe 


acyl 


H 


SH 


H 


SEt 



332 



R 2 


R 3 


X 1 


X 2 


Y 


acyl 


H 


SH 


H 


S-cyclopropyl 


acyl 


H 


SH 


H 


F 


acyl 


H 


SH 


H 


CI 


acyl 


H 


SH 


H 


Br 


acyl 


H 


SH 


H 


I 


acyl 


acyl 


SH 


H 


H 


acyl 


acyl 


SH 


H 


NH 2 


acyl 


acyl 


SH 


H 


NH-cyclopropyl 


acyl 


acyl 


SH 


H 


NH-methyl 


acyl 


acyl 


SH 


H 


NH-ethyl 


acyl 


acyl 


SH 


H 


NH-acetyl 


acyl 


acyl 


SH 


H 


OH 


acyl 


acyl 


SH 


H 


OMe 


acyl 


acyl 


SH 


H 


OEt 


acyl 


acyl 


SH 


H 


O-cyclopropyl 


acyl 


acyl 


SH 


H 


O-acetyl 


acyl 


acyl 


SH 


H 


SH 


acyl 


acyl 


SH 


H 


SMe 


acyl 


acyl 


SH 


H 


SEt 


acyl 


acyl 


SH 


H 


S-cyclopropyl 


acyl 


acyl 


SH 


H 


F 


acyl 


acyl 


SH 


H 


CI 


acyl 


acyl 


SH 


H 


Br 


acyl 


acyl 


SH 


H 


I 


acyl 


amino acid 


SH 


H 


H 


acyl 


amino acid 


SH 


H 


NH 2 


acyl 


amino acid 


SH 


H 


NH-cyclopropyl 


acyl 


amino acid 


SH 


H 


NH-methyl 


acyl 


amino acid 


SH 


H 


NH-ethyl 


acyl 


amino acid 


SH 


H 


NH-acetyl 


acyl 


amino acid 


SH 


H 


OH 


acyl 


amino acid 


SH 


H 


OMe 


acyl 


amino acid 


SH 


H 


OEt 


acyl 


amino acid 


SH 


H 


O-cyclopropyl 


acyl 


amino acid 


SH 


H 


O-acetyl 


acyl 


amino acid 


SH 


H 


SH 


acyl 


amino acid 


SH 


H 


SMe 


acyl 


amino acid 


SH 


H 


SEt 


acyl 


amino acid 


SH 


H 


S-cyclopropyl 


acyl 


amino acid 


SH 


H 


F 


acyl 


amino acid 


SH 


H 


CI 


acyl 


amino acid 


SH 


H 


Br 


acyl 


amino acid 


SH 


H 


I 


H 


acyl 


SH 


H 


H 


H 


acyl 


SH 


H 


NH 2 


H 


acyl 


SH 


H 


NH-cyclopropyl 


H 


acyl 


SH 


H 


NH-methyl 



333 



R z 


«, . — 

R 


X 1 


X s 


Y 


H 


acyl 


SH 


H 


NH-ethyl 


H 


acyl 


SH 


H 


NH-acetyl 


H 


acyl 


SH 


H 


OH 


H 


acyl 


SH 


H 


OMe 


H 


acyl 


SH 


H 


OEt 


H 


acyl 


SH 


H 


O-cyclopropyl 


H 


acyl 


SH 


H 


O-acetyl 


H 


acyl 


SH 


H 


SH 


H 


acyl 


SH 


H 


SMe 


H 


acyl 


SH 


H 


SEt 


H 


acyl 


SH 


H 


S-cyclopropyl 


H 


acyl 


SH 


H 


F 


H 


acyl 


SH 


H 


CI 


H 


acyl 


SH 


H 


Br 


H 


acyl 


SH j 


H 


I 


H 


amino acid 


SH 


H 


H 


H 


amino acid 


SH 


H 


NH 2 


H 


amino acid 


SH 


H 


NH-cyclopropyl 


H 


amino acid 


SH 


H 


NH-methyl 


H 


amino acid 


SH 


H 


NH-ethyl 


H 


amino acid 


SH 


H 


NH-acetyl 


H 


amino acid 


SH 


H 


OH 


H 


amino acid 


SH 


H 


OMe 


H 


amino acid 


SH 


H 


OEt 


H 


amino acid 


SH 


H 


O-cyclopropyl 


H 


amino acid 


SH 


H 


O-acetyl 


H 


amino acid 


SH 


H 


SH 


H 


amino acid 


SH 


H 


SMe 


H 


amino acid 


SH 


H 


SEt 


H 


amino acid 


SH 


H 


S-cyclopropyl 


H 


amino acid 


SH 


H 


F 


H 


amino acid 


SH 


H 


CI 


H 


amino acid 


SH 


H 


Br 


H 


amino acid 


SH 


H 


I 


amino acid 


amino acid 


SH 


H 


H 


amino acid 


amino acid 


SH 


H 


NH 2 


amino acid 


amino acid 


SH 


H 


NH-cyclopropyl 


amino acid 


amino acid 


SH 


H 


NH-methyl 


amino acid 


amino acid 


SH 


H 


NH-ethyl 


amino acid 


amino acid 


SH 


H 


NH-acetyl 


amino acid 


amino acid 


riTT 

SH 


H 


OH 


amino acid 


amino acid 


SH 


H 


OMe 


amino acid 


amino acid 


SH 


H 


OEt 


amino acid 


amino acid 


SH 


H 


O-cyclopropyl 


amino acid 


amino acid 


SH 


H 


O-acetyl 


amino acid 


amino acid 


SH 


H 


SH 


amino acid 


amino acid 


SH 


H 


SMe 



334 



R z 


R 


X 1 


X 2 


Y 


amino acid 


amino acid 


SH 


H 


SEt 


amino acid 


amino acid 


SH 


H 


S-cyclopropyl 


amino acid 


amino acid 


SH 


H 


F 


amino acid 


amino acid 


SH 


H 


CI 


amino acid 


amino acid 


SH 


H 


Br 


amino acid 


amino acid 


SH 


H 


I 


amino acid 


H 


SH 


H 


H 


amino acid 


H 


SH 


H 


NH 2 


amino acid 


H 


SH 


H 


NH-cyclopropyl 


amino acid 


H 


SH 


H 


NH-methyl 


amino acid 


H 


SH 


H 


NH-ethyl 


amino acid 


H 


SH 


H 


NH-acetyl 


amino acid 


H 


SH 


H 


OH 


amino acid „ 


H 


SH 


H 


OMe 


amino acid 


H 


SH 


H 


OEt 


amino acid 


H 


SH 


H 


O-cyclopropyl 


amino acid 


H 


SH 


H 


O-acetyl 


amino acid 


H 


SH 


H 


SH 


amino acid 


H 


SH 


H 


SMe 


amino acid 


H 


SH 


H 


SEt 


amino acid 


H 


SH 


H 


S-cyclopropyl 


amino acid 


H 


SH 


H 


F 


amino acid 


H 


SH 


H 


CI 


amino acid 


H 


SH 


H 


Br 


amino acid 


H 


SH 


H 


I 


amino acid 


acyl 


SH 


H 


H 


amino acid 


acyl 


SH 


H 


NH 2 


amino acid 


acyl 


SH 


H 


NH-cyclopropyl 


amino acid 


acyl 


SH 


H 


NH-methyl 


amino acid 


acyl 


SH 


H 


NH-ethyl 


amino acid 


acyl 


SH 


H 


NH-acetyl 


amino acid 


acyl 


SH 


H 


OH 


amino acid 


acyl 


SH 


H 


OMe 


amino acid 


acyl 


SH 


H 


OEt 


amino acid 


acyl 


SH 


H 


O-cyclopropyl 


amino acid 


acyl 


SH 


H 


O-acetyl 


amino acid 


acyl 


SH 


H 


SH 


amino acid 


acyl 


SH 


H 


SMe 


amino acid 


acyl 


SH 


H 


SEt 


amino acid 


acyl 


SH 


H 


S-cyclopropyl 






oil 


TT 
fl 


r 


amino acid 


acyl 


SH 


H 


CI 


amino acid 


acyl 


SH 


H 


Br 


amino acid 


acyl 


SH 


H 


I 


acyl 


H 


OH 


H 


H 


acyl 


H 


OH 


H 


NH 2 


acyl 


H 


OH 


H 


NH-cyclopropyl 



335 



R 2 


R 3 


X 1 


X 2 


Y 


acyl 


H 


OH 


H 


NH-methyl 


acyl 


H 


OH 


H 


NH-ethyl 


acyl 


H 


OH 


H 


NH-acetyl 


acyl 


H 


OH 


H 


OH 


acyl 


H 


OH 


H 


OMe 


acyl 


H 


OH 


H 


OEt 


acyl 


H 


OH 


H 


O-cyclopropyl 


acyl 


H 


OH 


H 


O-acetyl 


acyl 


H 


OH 


H 


SH 


acyl 


H 


OH 


H 


SMe 


acyl 


H 


OH 


H 


SEt 


acyl 


H 


OH 


H 


S-cyclopropyl 


acyl 


H 


OH 


H 


F 


acyl 


H 


OH 


H 


CI 


acyl 


H 


OH 


H 


Br 


acyl 


H 


OH 


H 


I 


acyl 


acyl 


OH 


H 


H 


acyl 


acyl 


OH 


H 


NH 2 


acyl 


acyl 


OH 


H 


NH-cyclopropyl 


acyl 


acyl 


OH 


H 


NH-methyl 


acyl 


acyl 


OH 


H 


NH-ethyl 


acyl 


acyl 


OH 


H 


NH-acetyl 


acyl 


acyl 


OH 


H 


OH 


acyl 


acyl 


OH 


H 


OMe 


acyl 


acyl 


OH 


H 


OEt 


acyl 


acyl 


OH 


H 


O-cyclopropyl 


acyl 


acyl 


OH 


H 


O-acetyl 


acyl 


acyl 


OH 


H 


SH 


acyl 


acyl 


OH 


H 


SMe 


acyl 


acyl 


OH 


H 


SEt 


acyl 


acyl 


OH 


H 


S-cyclopropyl 


acyl 


acyl 


OH 


H 


F 


acyl 


acyl 


OH 


H 


CI 


acyl 


acyl 


OH 


H 


Br 


acyl 


acyl 


OH 


H 


I 


acyl 


amino acid 


OH 


H 


H 


acyl 


amino acid 


OH 


H 


NH 2 


acyl 


amino acid 


OH 


H 


NH-cyclopropyl 


acyl 


amino acid 


OH 


H 


NH-methyl 


acyl 


amino acid 


OH 


H 


NH-ethyl 


acyl 


amino acid 


OH 


H 


NH-acetyl 


acyl 


amino acid 


OH 


H 


OH 


acyl 


amino acid 


OH 


H 


OMe 


acyl 


amino acid 


OH 


H 


OEt 


acyl 


amino acid 


OH 


H 


O-cyclopropyl 


acyl 


amino acid 


OH 


H 


O-acetyl 


acyl 


amino acid 


OH 


H 


SH 



336 



R 


_ i 1 


\ 

X 1 


X 2 


Y 


acyl 


amino acid 


OH 


H 


SMe 


acyl 


amino acid 


OH 


H 


SEt 


acyl 


amino acid 


OH 


H 


S-cyclopropyl 


acyl 


amino acid 


OH 


H 


F 


acyl 


amino acid 


OH 


H 


CI 


acyl 


amino acid 


OH 


H 


Br 


acyl 


amino acid 


OH 


H 


I 


H 


acyl 


OH 


H 


H 


H 


acyl 


OH 


H 


NH 2 


H 


acyl 


OH 


H 


NH-cyclopropyl 


H 


acyl 


OH 


H 


NH-methyl 


H 


acyl 


OH 


H 


NH-ethyl 


H 


acyl 


OH 


H 


NH-acetyl 


H 


acyl 


OH 


H 


OH 


H 


acyl 


OH 


H 


OMe 


H 


acyl 


OH 


H 


OEt 


H 


acyl 


OH 


H 


O-cyclopropyl 


H 


acyl 


OH 


H 


O-acetyl 


H 


acyl 


OH 


H 


SH 


H 


acyl 


OH 


H 


SMe 


H 


acyl 


OH 


H 


SEt 


H 


acyl 


OH 


H 


S-cyclopropyl 


H 


acyl 


OH 


H 


F 


H 


acyl 


OH 


H 


CI 


H 


acyl 


OH 


H 


Br 


H 


acyl 


OH 


H 


I 


H 


amino acid 


OH 


H 


H 


H 


amino acid 


OH 


H 


NH 2 


H 


amino acid 


OH 


H 


NH-cyclopropyl 


H 


amino acid 


OH 


H 


NH-methyl 


H 


amino acid 


OH 


H 


NH-ethyl 


H 


amino acid 


OH 


H 


NH-acetyl 


H 


amino acid 


OH 


H 


OH 


H 


amino acid 


OH 


H 


OMe 


H 


• • i 
ammo acid 


OH 


H 


OEt 


T T 

H 


ammo acid 


OH 


H 


O-cyclopropyl 


T T 

H 


ammo acid 


OH 


H 


O-acetyl 


T T 

H 


amino acid 


OH 


H 


SH 


T T 

H 


amino acid 


OH 


H 


SMe 


T T 

H 


amino acid 


OH 


H 


SEt 


n 


amino acid 


nrr 

Url 


TJ 

ri 


S-cyclopropyl 


H 


amino acid 


OH 


H 


F 


H 


amino acid 


OH 


H 


CI 


H 


amino acid 


OH 


H 


Br 


H 


amino acid 


OH 


H 


I 


amino acid 


amino acid 


OH 


H 


H 


amino acid 


amino acid 


OH 


H 


NH 2 



337 



_ 

R 


R 3 


X 1 


X 2 


Y 


amino acid 


amino acid 


OH 


H 


NH-cyclopropyl 


amino acid 


amino acid 


OH 


H 


NH-methyl 


amino acid 


amino acid 


OH 


H 


NH-ethyl 


amino acid 


amino acid 


OH 


H 


NH-acetyl 


amino acid 


amino acid 


OH 


H 


OH 


amino acid 


amino acid 


OH 


H 


OMe 


amino acid 


amino acid 


OH 


H 


OEt 


amino acid 


amino acid j 


OH 


H 


O-cyclopropyl i 


amino acid 


amino acid 


OH 


H 


O-acetyl 


amino acid 


amino acid 


OH 


H 


SH 


amino acid 


amino acid 


OH 


H 


SMe 


amino acid 


amino acid 


OH 


H 


SEt 


amino acid 


amino acid 


OH 


H 


S-cyclopropyl 


amino acid 


amino acid 


OH 


H 


F 


amino acid 


amino acid 


OH 


H 


CI 


amino acid 


amino acid 


OH 


H 


Br 


amino acid 


amino acid 


OH 


H 


I 


amino acid 


H 


OH 


H 


H 


amino acid 


H 


OH 


H 


NH 2 


amino acid 


H 


OH 


H 


NH-cyclopropyl 


amino acid 


H 


OH 


H 


NH-methyl 


amino acid 


H 


OH 


H 


NH-ethyl 


amino acid 


H 


OH 


H 


NH-acetyl 


amino acid 


H 


OH 


H 


OH 


amino acid 


H 


OH 


H 


OMe 


amino acid 


H 


OH 


H 


OEt 


amino acid 


H 


OH 


H 


O-cyclopropyl 


amino acid 


H 


OH 


H 


O-acetyl 


amino acid 


H 


OH 


H 


SH 


amino acid 


H 


OH 


H 


SMe 


amino acid 


H 


OH 


H 


SEt 


amino acid 


H 


OH 


H 


S-cyclopropyl 


amino acid 


H 


OH 


H 


F 


amino acid 


H 


OH 


H 


CI 


amino acid 


H 


OH 


H 


Br 


amino acid 


H 


OH 


H 


I 


amino acid 


acyl 


OH 


H 


H 


amino acid 


acyl 


OH 


H 


NH 2 


amino acid 


acyl 


OH 


H 


NH-cyclopropyl 


amino acid 


acyl 


OH 


H 


NH-methyl 


amino acid 


acyl 


OH 


H 


NH-ethyl 


amino acid 


acyl 


OH 


H 


NH-acetyl 


amino acid 


acyl 


OH 


H 


OH 


amino acid 


acyl 


OH 


H 


OMe 


amino acid 


acyl 


OH 


H 


OEt 


amino acid 


acyl 


OH 


H 


O-cyclopropyl 


amino acid 


acyl 


OH 


H 


O-acetyl 



338 



R 


R 


X 1 


X 2 


Y 


amino acid 


acyl 


OH 


H 


SH 


amino acid 


acyl 


OH 


H 


SMe 


amino acid 


acyl 


OH 


H 


SEt ! 


amino acid 


acyl 


OH 


H 


S-cyclopropyl ! 


amino acid 


acyl 


OH 


H 


F 


amino acid 


acyl 


OH 


H 


CI 


amino acid 


acyl 


OH 


H 


Br 


amino acid 


acyl 


OH 


H 


I 



/ 



339 



Table 2 



R 


R 


X 


X 


Y 


acyl 


TT 

H 


PTT 
CH3 


Br 


TT 

H 


acyl 


TT 




Br 


TWTTT 
NH2 


acyl 


TT 
W 


CH3 


Br 


"XTTT 1 1 

NH-cyclopropyl 


acyl 


TT 

ri 


CH3 


Br 


NH-methyl 


acyl 


TT 

H 


CH3 


Br 


"V TT T 1 

NH-ethyl 


acyl 


TT 

H 


/ITT 

CH3 


Br 


\TTT A- 1 

NH-acetyl 


acyl 


XT 

H 


CH 3 


Br 


OH 


acyl 


TT 

H 


/^»T T 
CH3 


Br 


OMe 


acyl 


T T 

H 


/HT T 
CH 3 


Br 


OEt 


acyl 


TT 

H 


CH 3 


Br 


O-cyclopropyl 


acyl 


T T 

H 


CH 3 


Br 


O-acetyl 


acyl 


H 


CH3 


Br 


SH 


acyl 


H 


CH 3 


Br 


SMe 


acyl 


TT 

H 


CH 3 


Br 


SEt 


_ i 
acyl 


H 


CH 3 


Br 


S-cyclopropyl 


acyl 


H 


CH 3 


Br 


F 


acyl 


H 


CH 3 


Br 


CI 


acyl 


H 


CH 3 


Br 


Br 


acyl 


H 


CH 3 


Br 


I 


acyl 


acyl 


CH 3 


Br 


H 


acyl 


acyl 


CH 3 


Br 


NH 2 


acyl 


acyl 


CH 3 


Br 


NH-cyclopropyl 


acyl 


acyl 


CH 3 


Br 


NH-methyl 


acyl 


acyl 


CH3 


Br 


NH-ethyl 


acyl 


acyl 


ntT 
CH3 


Br 


NH-acetyl 


acyl 


acyl 


riTT 
CH3 


Br 


OH 


acyl 


acyl 


r^f t 


Br 


OMe 


acyl 


acyl 


PTT 
CH3 


Br 


OEt 


acyl 


acyl 


CH3 


Br 


O-cyclopropyl 


acyl 


acyl 


pTT 
CH3 


ID*. 

Br 


O-acetyl 


acyl 


acyl 




Br 


OTT 


acyl 


acyl 


CH.3 


Jbr 


oMe 


acyl 


acyl 


Cri3 


or 


oh,t 


dvyi 


acyl 


f TT 


Jt>r 


S -eye lopropy 1 


ovyi 


acyl 


Cti.3 


dt 


TP 

r 


acyl 


acyl 


fTT 


r>r 


CI 


acvl 


aVY l 


v_^ii.3 






acyl 


acyl 


CH 3 


Br 


I . 


acyl 


amino acid 


CH 3 


Br 


H 


acyl 


amino acid 


CH 3 


Br 


NH 2 


acyl 


amino acid 


CH 3 


Br 


NH-cyclopropyl 


acyl 


amino acid 


CH 3 


Br 


NH-methyl 


acyl 


amino acid 


CH 3 


Br 


NH-ethyl 


acyl 


amino acid 


CH 3 


Br 


NH-acetyl 


acyl 


amino acid 


CH 3 


Br 


OH 



R 


R 


X 1 


X 2 


Y 


acyl 


amino acid 


CH 3 


Br 


OMe 


acyl 


amino acid 


CH 3 


Br 


OEt 


acyl 


amino acid 


CH 3 


Br 


O-cycIopropyl 


acyl 


amino acid 


CH 3 


Br 


O-acetyl 


acyl 


amino acid 


CH 3 


Br 


SH 


acyl 


amino acid 


CH 3 


Br 


SMe 


acyl 


amino acid 


CH 3 


Br 


SEt 


acyl 


amino acid 


CH 3 


Br 


S-cyclopropyl 


acyl 


amino acid 


CH 3 


Br 


F 


acyl 


amino acid 


CH 3 


Br 


CI 


acyl 


amino acid 


CH 3 


Br 


Br 


acyl 


amino acid 


CH 3 


Br 


I 


H 


acyl 


CH 3 


Br 


H 


H 


acyl 


CH 3 


Br 


NH 2 


H 


acyl 


CH 3 


Br 


NH-cyclopropyl 


H 


acyl 


CH 3 


Br 


NH-methyl 


H 


acyl 


, CH 3 


Br 


NH-ethyl 


H 


acyl 


CH 3 


Br 


NH-acetyl 


H 


acyl 


CH 3 


Br 


OH 


H 


acyl 


CH 3 


Br 


OMe 


H 


acyl 


CH 3 


Br 


OEt 


H 


acyl 


CH 3 


Br 


O-cyclopropyl 


H 


acyl 


CH 3 


Br 


O-acetyl 


H 


acyl 


CH 3 


Br 


SH 


H 


acyl 


CH 3 


Br 


SMe 


H 


acyl 


CH 3 


Br 


SEt 


H 


acyl 


CH 3 


Br 


S-cyclopropyl 


H 


acyl 


CH 3 


Br 


F 


H 


acyl 


CH 3 


Br 


CI 


H 


acyl 


CH 3 


Br 


Br 


H 


acyl 


CH 3 


Br 


I 


H 


amino acid 


CH 3 


Br 


H 


H 


amino acid 


CH 3 


Br 


MHz 


H 


amino acid 


CH 3 


Br 


NH-cyclopropyl 


H 


amino acid 


CH 3 


Br 


NH-methyl 


TT 

H 


amino acid 


CH 3 


Br 


NH-ethyl 


T T 

H 


amino acid 


CH 3 


Br 


NH-acetyl 


TT 

H 


ammo acid 


CH 3 


Br 


OH 


TT 

H 


ammo acid 


CH 3 


Br 


OMe 


TT 

H 


ammo acid 


CH 3 


Br 


OEt 


ri 


amino acid 


CH 3 


Br 


O-cyclopropyl 


H 


amino acid 


CH 3 


Br 


O-acetyl 


H 


amino acid 


CH 3 


Br 


SH 


H 


amino acid 


CH 3 


Br 


SMe 


H 


amino acid 


CH 3 


Br 


SEt 


H 


amino acid 


CH 3 


Br 


S-cyclopropyl 


H 


amino acid 


CH 3 


Br 


F 



341 



R z 


R J 


X 1 


X 2 


Y 


H 


amino acid 


CH 3 


Br 


CI 


H 


amino acid 


CH 3 


Br 


Br 


H 


amino acid 


CH 3 


Br 


I 


amino acid 


amino acid 


CH 3 


Br 


H 


amino acid 


amino acid 


CH 3 


Br 


NH 2 


ammo acid 


amino acid 


CH 3 


Br 


NH-cyclopropyl 


amino acid 


amino acid 


CH 3 


Br 


NH-methyl | 


amino acid 


amino acid 


CH 3 


Br 


NH-ethyl 


amino acid 


amino acid 


CH 3 


Br 


NH-acetyl 


amino acid 


amino acid 


CH 3 


Br 


OH 


amino acid 


amino acid 


CH 3 


Br 


OMe 


amino acid 


amino acid 


CH 3 


Br 


OEt 


amino acid 


amino acid 


CH 3 


Br 


O-cyclopropyl 


amino acid 


amino acid 


CH 3 


Br 


O-acetyl 


amino acid 


amino acid 


CH 3 


Br 


SH 


amino acid 


amino acid 


CH 3 


Br 


SMe 


amino acid 


amino acid 


CH 3 


Br 


SEt 


amino acid 


amino acid 


CH 3 


Br 


S-cyclopropyl 


amino acid 


amino acid 


CH 3 


Br 


F 


amino acid 


amino acid 


CH 3 


Br 


CI 


amino acid 


amino acid 


CH 3 


Br 


Br 


amino acid 


amino acid 


CH 3 


Br 


I 


amino acid 


H 


CH 3 


Br 


H 


amino acid 


H 


CH 3 


Br 


NH 2 


amino acid 


H 


CH 3 


Br 


NH-cyclopropyl 


amino acid 


H 


CH 3 


Br 


NH-methyl 


amino acid 


H 


CH 3 


Br 


NH-ethyl 


amino acid 


H 


CH 3 


Br 


NH-acetyl 


amino acid 


H 


CH 3 


Br 


OH 


amino acid 


H 


CH 3 


Br 


OMe 


amino acid 


H 


CH 3 


Br 


OEt 


amino acid 


H 


CH 3 


Br 


O-cyclopropyl 


amino acid 


H 


CH 3 


Br 


O-acetyl 


amino acid 


TT 

H 


CH 3 


Br 


SH 


amino acid 


TT 

H 


CH 3 


Br 


SMe 


amino acid 


TT 

H 


CH 3 


Br 


SEt 


amino acid 


TT 

H 


/~*T T 

CH 3 


Br 


S-cyclopropyl 


amino acid 


TT 

H 


CH 3 


Br 


F 


amino acid 


TT 


/ITT 

CH 3 


Br 


CI 


ammo acid 


XT 

H 


/-ITT 

CH3 


Br 


Br 


amino acm 


ri 


L/H.3 


ur 


1 


amino acid 


acyl 


CH 3 


Br 


H 


amino acid 


acyl 


CH 3 


Br 


NH 2 


amino acid 


acyl 


CH 3 


Br 


NH-cyclopropyl 


amino acid 


acyl 


CH 3 


Br 


NH-methyl 


amino acid 


acyl 


CH 3 


Br 


NH-ethyl 


amino acid 


acyl 


CH 3 


Br 


NH-acetyl 



342 



R 


R 


v l 

X 


X 


Y 


amino acid 


acyl 


CH3 


Br 


OH 


amino acid 


acyl 


CH 3 


Br 


OMe 


ammo acid 


acyl 


CH 3 


Br 


OEt 


amino acid 


acyl 


CH 3 


Br 


O-cyclopropyl 


amino acid 


acyl 


CH3 


Br 


O-acetyl 


amino acid 


acyl 


CH 3 


Br 


SH 


amino acid 


acyl 


CH 3 


Br 


SMe 


amino acid 


acyl 


CH3 


Br 


SEt 


amino acid 


acyl 


CH 3 


Br 


S-cyclopropyl 


amino acid 


acyl 


CH 3 


Br 


F 


ammo acid 


acyl 


CH 3 


Br 


CI 


amino acid 


acyl 


CH 3 


Br 


Br 


amino acid 


acyl 


CH 3 


Br 


I 


i 

acyl 


H 


CF 3 


Br 


H 


acyl 


H 


CF 3 


Br 


NH 2 


acyl 


H 


CF 3 


Br 


NH-cyclopropyl 


acyl 


H 


CF 3 


Br 


NH-methyl 


acyl 


H 


CF 3 


Br 


NH-ethyl 


acyl 


H 


CF 3 


Br 


NH-acetyl 


acyl 


H 


CF 3 


Br 


OH 


acyl 


H 


CF 3 


Br 


OMe 


acyl 


H 


CF 3 


Br 


OEt 


acyl 


H 


CF 3 


Br 


O-cyclopropyl 


acyl 


H 


CF 3 


Br 


O-acetyl 


acyl 


H 


CF 3 


Br 


SH 


acyl 


T T 

H 


CF 3 


Br 


SMe 


acyl 


H 


CF 3 


Br 


SEt 


acyl 


H 


CF 3 


Br 


S-cyclopropyl 


acyl 


H 


CF 3 


Br 


F 


acyl 


T T 

H 


CF3 


Br 


CI 


acyl 


T T 

H 


CF 3 


Br 


Br 


acyl 


H 


CF 3 


Br 


I 


acyl 


acyl 


CF 3 


Br 


H 


acyl 


acyl 


CF3 


Br 


NH 2 


acyl 


acyl 


CF 3 


Br 


X TT T 1 l 

NH-cyclopropyl 


acyl 


acyl 


CF 3 


Br 


NH-methyl 


acyl 


acyl 


CF 3 


Br 


X TT T ,1 

NH-ethyl 


acyl 


acyl 


CF 3 


Br 


NH-acetyl 


acyl 


acyl 


CF 3 


Br 


OH 


acyl 


acyl 


L,b 3 


Br 


OMe 


acyl 


Q\m>J 1 






OFt 


acyl 


acyl 


CF 3 


Br 


O-cyclopropyl 


acyl 


acyl 


CF 3 


Br 


O-acetyl 


acyl 


acyl 


CF 3 


Br 


SH 


acyl 


acyl 


CF 3 


Br 


SMe 


acyl 


acyl 


CF 3 


Br 


SEt 


acyl 


acyl 


CF 3 


Br 


S-cyclopropyl 



R 


R 


X 1 


X 2 


Y 


acyl 


acyl 


CF 3 


Br 


F 


acyl 


acyl 


CF 3 


Br 


CI 


acyl 


acyl 


CF 3 


Br 


Br 


acyl 


acyl 


CF 3 


Br 


I 


acyl 


amino acid 


CF 3 


Br 


H 


acyl 


amino acid 


CF 3 


Br 


NH 2 


acyl 


amino acid 


CF 3 


Br 


NH-cyclopropyl 


acyl 


amino acid 


CF 3 


Br 


NH-methyl 


acyl 


amino acid 


CF 3 


Br 


NH-ethyl 


acyl 


amino acid 


CF 3 


Br 


NH-acetyl 


acyl 


amino acid 


CF 3 


Br 


OH 


acyl 


amino acid 


CF 3 


Br 


OMe 


acyl 


amino acid 


CF 3 


Br 


OEt 


acyl 


amino acid 


CF 3 


Br 


O-cyclopropyl 


acyl 


amino acid 


CF 3 


Br 


O-acetyl 


acyl 


amino acid 


CF 3 


Br 


SH 


acyl 


amino acid 


CF 3 


Br 


SMe 


acyl 


amino acid 


CF 3 


Br 


SEt 


acyl 


amino acid 


CF 3 


Br 


S-cyclopropyl 


acyl 


amino acid 


CF 3 


Br 


F 


acyl 


amino acid 


CF 3 


Br 


CI 


acyl 


amino acid 


CF 3 


Br 


Br 


acyl 


amino acid 


CF 3 


Br 


I 


H 


acyl 


CF 3 


Br 


H 


H 


acyl 


CF 3 


Br 


NH 2 


H 


acyl 


CF 3 


Br 


NH-cyclopropyl 


H 


acyl 


CF 3 


Br 


NH-methyl 


H 


acyl 


CF 3 


Br 


NH-ethyl 


H 


acyl 


CF 3 


Br 


NH-acetyl 


H 


acyl 


CF 3 


Br 


OH 


H 


acyl 


CF 3 


Br 


OMe 


H 


acyl 


CF 3 


Br 


OEt 


H 


acyl 


CF 3 


Br 


O-cyclopropyl 


H 


acyl 


CF 3 


Br 


O-acetyl 


H 


acyl 


CF 3 


Br 


SH 


H 


* 

acyl 


CF 3 


Br 


SMe 


T T 

H 


acyl 


CF 3 


Br 


SEt 


TT 

H 


acyl 


CF 3 


Br 


S-cyclopropyl 


T T 

H 


acyl 


CF 3 


Br 


F 


T T 

H 


i 

acyl 


CF 3 


Br 


CI 


TT 

xl 


acyl 


L.t 3 


DT 


Br 


H 


acyl 


CF 3 


Br 


I 


H 


amino acid 


CF 3 


Br 


H 


H 


amino acid 


CF 3 


Br 


NH 2 


H 


amino acid 


CF 3 


Br 


NH-cyclopropyl 


H 


amino acid 


CF 3 


Br 


NH-methyl 


H 


amino acid • 


CF 3 


Br 


NH-ethyl 



R 2 


R 3 


X 1 


X 2 


Y 


H 


amino acid 


CF 3 


Br 


NH-acetyl 


H 


amino acid 


CF 3 


Br 


OH 


H 


amino acid 


CF 3 


Br 


OMe 


H 


amino acid 


CF 3 


Br 


OEt 


H 


amino acid 


CF 3 


Br 


O-cyclopropyl 


H 


amino acid 


CF 3 


Br 


O-acetyl 


H 


amino acid 


CF 3 


Br 


SH 


H 


amino acid 


CF 3 


Br 


SMe 


H 


amino acid 


CF 3 


Br 


SEt 


H 


amino acid 


CF 3 


Br 


S-cyclopropyl 


H 


amino acid 


CF 3 


Br 


F 


H 


amino acid 


CF 3 


Br 


CI 


H 


amino acid 


CF 3 


Br 


Br 


H 


amino acid 


CF 3 


Br 


I 


amino acid 


amino acid 


CF 3 


Br 


H 


amino acid 


amino acid 


CF 3 


Br 


NH 2 


amino acid 


amino acid 


CF 3 


Br 


NH-cyclopropyl 


amino acid 


amino acid 


CF 3 


Br 


NH-methyl 


amino acid 


amino acid 


CF 3 


Br 


NH-ethyl 


amino acid 


amino acid 


CF 3 


Br 


NH-acetyl 


amino acid 


amino acid 


CF 3 


Br 


OH 


amino acid 


amino acid 


CF 3 


Br 


OMe 


amino acid 


amino acid 


CF 3 


Br 


OEt 


amino acid 


amino acid 


CF 3 


Br 


O-cyclopropyl 


amino acid 


amino acid 


CF 3 


Br 


O-acetyl 


amino acid 


amino acid 


CF 3 


Br 


SH 


amino acid 


amino acid 


CF 3 


Br 


SMe 


amino acid 


amino acid 


CF 3 


Br 


SEt 


amino acid 


amino acid 


CF 3 


Br 


S-cyclopropyl 


amino acid 


amino acid 


CF 3 


Br 


F 


amino acid 


amino acid 


CF 3 


Br 


CI 


amino acid 


amino acid 


CF 3 


Br 


Br 


amino acid 


amino acid 


CF 3 


Br 


I 


amino acid 


H 


CF 3 


Br 


H 


amino acid 


H 


CF 3 


Br 


NH 2 


amino acid 


H 


CF 3 


Br 


NH-cyclopropyl 


amino acid 


H 


CF 3 


Br 


NH-methyl 


amino acid 


H 


CF 3 


Br 


NH-ethyl 


amino acid 


H 


CF 3 


Br 


NH-acetyl 


amino acid 


H 


CF 3 


Br 


OH 


amino acid 


TT 

H 


CF 3 


Br 


OMe 


amino acid 


H 


CF 3 


Br 


OEt 


amino acid 


H 


CF 3 


Br 


O-cyclopropyl 


amino acid 


H 


CF 3 


Br 


O-acetyl 


amino acid 


H 


CF 3 


Br 


SH 


amino acid 


H 


CF 3 


Br 


SMe 


amino acid 


H 


CF 3 


Br 


SEt 



345 



K 


K 


X 


v 2 
X 


XT' 

Y 


amino acid 


Jtl 




Br 


S-cyclopropyl 


amino acid 


TT 

rl 


CF3 


Br 


r 


ammo acia 


TT 

JnL 


^3 


Br 


CI 


amino acia 


TT 

ri 


L,F 3 


TT- 

Br 


TT — 

Br 


amino acio 


IT 

rl 




TT_ 

Br 


T 
1 


amino acia 


acyl 




TT- 

Br 


T T 

H 


amino acid 


acyl 


^r3 


TT — 

Br 


XTTT 
NH2 


amino acid 


acyl 


Cr3 


Br 


NH-cyclopropyl 


amino acid 


acyl 




D- 

Br 


XTT T *** ^4- 1*.. ,1 

NH-methyl 


amino acid 


acyl 


CF 3 


Br 


XTTT — a1 1 

NH-ethyl 


amino acid 


acyl 


CF3 


TT 

Br 


TT T j_ f 

NH-acetyl 


amino acid 


acyl 


CF3 


TT — 

Br 


ATT 

OH 


amino acid 


acyl 


CF 3 


Br 


OMe 


amino acid 


acyl 


CF3 


TT 

Br 


OEt 


amino acid 


acyl 


CF 3 


TT 

Br 


O-cyclopropyl 


amino acid 


acyl 


CF 3 


TT — 

Br 


O-acetyl 


amino acid 


acyl 


CF 3 


Br 


SH 


amino acid 


acyl 


CF 3 


Br 


SMe 


amino acid 


acyl 


CF 3 


Br 


SEt 


amino acid 


acyl 


PT? 

CF 3 


TT 

Br 


01 1 
S-cyclopropyl 


amino acid 


acyl 


CF 3 


TT — 

Br 


F 


amino acid 


acyl 


CF 3 


TT 

Br 


CI 


amino acid 


acyl 


CF 3 


TT 

Br 


TT 

Br 


amino acid 


acyl 


CF 3 


TT — 

Br 


I 


acyl 


TT 


TT — 

Br 


TT — 

Br 


T T 

H 


acyl 


TT 


TT „ 

Br 


TT — 

Br 


XTTT 

NH 2 


acyl 


H 


Br 


TT — 

Br 


XTTT — 1 1 

NH-cyclopropyl 


acyl 


TJ 


TT- 

Br 


TT — 

Br 


NH-methyl 


acyl 


TT 

rl 


Br 


TT — 

Br 


NH-etnyl 


acyl 


TT 


Br 


TT- 

Br 


XTT T „ _ ,1 

NH-acetyl 


acyl 


TT 

rl 


TT*. 

Br 


Br 


UH 


acyl 


TT 

rl 


TT~ 

Br 


IT — 

Br 


UJVLe 


acyl 


TT 

rl 


T) y. 

Br 


TT — 

Br 


ubt 


acyl 


n 


or 


Br 


O-cyclopropyl 


j*r*T/l 


TJ 

n 


dt 


dt 


w-aceiyi 


«vyi 


TJ 

n 


DI 


dt 


QTT 

orl 




n 


DI 


T*r 


oiVlc 




TJ 

n 


DI 


T4r 






H 


Fir 
Di 


Rr 
DI 


0 -eye lopropy 1 




T4 

n 


r>r 


Fir 
Dl 


r 


acyl 


H 


Br 


Br 


CI 


acyl 


H 


Br 


Br 


Br 


acyl 


H 


Br 


Br 


I 


acyl 


acyl 


Br 


Br 


H 


acyl 


acyl 


Br 


Br 


NH 2 


acyl 


acyl 


Br 


Br 


NH-cyclopropyl 


acyl 


acyl 


Br 


Br 


NH-methyl 



346 



R 


R 


X 1 


X 2 


Y 


acyl 


acyl 


Br 


Br 


NH-ethyl 


acyl 


acyl 


Br 


Br 


NH-acetyl 


acyl 


acyl 


Br 


Br 


OH 


acyl 


acyl 


Br 


Br 


OMe 


acyl 


acyl 


Br 


Br 


OEt 


acyl 


acyl 


Br 


Br 


O-cyclopropyl 


acyl 


acyl 


Br 


Br 


O-acetyl 


acyl 


acyl 


Br 


Br 


SH 


1 

acyl 


acyl 


Br 


Br 


SMe 


* 

acyl 


acyl 


Br 


Br 


SEt 


acyl 


acyl 


Br 


Br 


S-cyclopropyl 


acyl 


acyl 


Br 


Br 


F 


acyl 


acyl 


Br 


Br 


CI 


acyl 


acyl 


Br 


Br 


Br 


acyl 


acyl 


Br 


Br 


I 


acyl 


amino acid 


Br 


Br 


H 


acyl 


amino acid 


Br 


Br 


NH 2 


acyl 


amino acid 


Br 


Br 


NH-cyclopropyl 


acyl 


amino acid 


Br 


Br 


NH-methyl 


acyl 


amino acid 


Br 


Br 


NH-ethyl 


acyl 


amino acid 


Br 


Br 


NH-acetyl 


acyl 


amino acid 


Br 


Br 


OH 


acyl 


amino acid 


Br 


Br 


OMe 


acyl 


amino acid 


Br 


Br 


OEt • 


acyl 


amino acid 


Br 


Br 


O-cyclopropyl 


acyl 


amino acid 


Br 


Br 


O-acetyl 


acyl 


amino acid 


Br 


Br 


SH 


acyl 


amino acid 


Br 


Br 


SMe 


acyl 


amino acid 


Br 


Br 


SEt 


acyl 


amino acid 


Br 


Br 


S-cyclopropyl 


acyl 


amino acid 


Br 


Br 


F 


acyl 


amino acid 


Br 


Br 


CI 


acyl 


amino acid 


Br 


Br 


Br 


acyl 


amino acid 


Br 


Br 


I 


TT 

xi 


acyl 


Br 


Br 


H 


TT 

xl 


acyl 


Br ! 


Br 


NH 2 


TT 

xl 


acyl 


Br 


Br 


NH-cyclopropyl 


TT 
O 


acyl 


Br 


Br 


NH-methyl 


IT 

M 


acyl 


Br 


Br 


NH-ethyl 


TT 

xl 


acyl 


Br 


Br 


X TT T < _ 1 

NH-acetyl 


H 


civ y i 


Fir 

or 


Jjl 




H 


acyl 


Br 


Br 


OMe 


H 


acyl 


Br 


Br 


OEt 


H 


acyl 


Br 


Br 


O-cyclopropyl i 


H 


acyl 


Br 


Br 


O-acetyl 


H 


acyl 


Br 


Br 


SH 


H 


acyl 


Br 


Br 


SMe 



347 



R 


R 


X 


X 


Y 


TT 

H 


acyl 


Br 


Br 


SEt 


T T 

H 


acyl 


Br 


Br 


S-cyclopropyl 


TT 

ri 


acyl 


T"k 

Br 


Br 


F 


TT 


acyl 


Br 


Br 


CI 


TT 

H 


acyl 


Br 


Br 


Br 


TT 

H 


acyl 


Br 


Br 


I 


T T 

H 


ammo acid 


Br 


Br 


H 


T T 

H 


amino acid 


Br 


Br 


NH 2 


TT 

H 


ammo acid 


Br 


Br 


NH-cyclopropyl 


TT 

H 


amino acid 


Br 


Br 


NH-methyl 


T T 

H 


amino acid 


Br 


Br 


NH-ethyl 


T T 

H 


amino acid 


Br 


Br 


NH-acetyl 


TT 

H 


amino acid 


Br 


Br 


OH 


TT 

H 


amino acid 


Br 


Br 


OMe 


TT 

H 


amino acid 


Br 


Br 


OEt 


T T 

H 


amino acid 


Br 


Br 


O-cyclopropyl 


H 


amino acid 


Br 


Br 


O-acetyl 


TT 

H 


amino acid 


Br 


Br 


SH 


H 


amino acid 


Br 


Br 


SMe 


TT 

H 


amino acid 


Br 


Br 


SEt 


H 


amino acid 


Br 


Br 


S-cyclopropyl 


H 


amino acid 


Br 


Br 


F 


H 


amino acid 


Br 


Br 


CI 


T T 

H 


amino acid 


Br 


Br 


Br 


T T 

H 


amino acid 


Br 


Br 


I 


ammo acid 


amino acid 


Br 


Br 


H 


amino acid 


amino acid 


Br 


Br 


NH 2 


amino acid 


amino acid 


Br 


Br 


NH-cyclopropyl 


amino acid 


amino acid 


Br 


Br 


NH-methyl 


amino acid 


ammo acid 


Br 


Br 


NH-ethyl 


amino acid 


ammo acid 


Br 


Br 


NH-acetyl 


ammo acid 


amino acid 


Br 


Br 


OH 


amino acid 


amino acid 


T""l 

Br 


Br 


OMe 


amino acid 


amino acid 


Br 


Br 


OEt 


ammo acia 


amino acid 


Br 


Tj _ 

Br 


O-cyclopropyl 


ammo acia 


amino acid 


Br 


Br 


O-acetyl 


amino acid 


amino acid 


Br 


Br 


OT T 

SH 


ammo acia 


amino acid 


Br 


Br 


OTV /T-* 

SMe i 


ammo acia 


amino acid 


Br 


Br 


SEt 


ammo acia 


amino acid 


rJr 


Br 


S-cyclopropyl 


amino acid 


fiminn 5*f*iH 
cmiiiiyj G.\si\j 


Rr 


Rr 
Dl 


r 


amino acid 


amino acid 


Br 


Br 


CI 


amino acid 


amino acid 


Br 


Br 


Br 


amino acid 


amino acid 


Br 


Br 


I 


amino acid 


H 


Br 


Br 


H 


amino acid 


H 


Br 


Br 


NH 2 


amino acid 


H 


Br 


Br 


NH-cyclopropyl 



348 



R 


R 


X 1 


X 2 


Y 


amino acid 


H 


Br 


Br 


NH-methyl 


amino acid 


H 


Br 


Br 


NH-ethyl 


amino acid 


H 


Br 


Br 


NH-acetyl 


amino acid 


H 


Br 


Br 


OH 


amino acid 


H 


Br 


Br 


OMe 


amino acid 


H 


Br 


Br 


OEt 


amino acid 


H 


Br 


Br 


O-cyclopropyl 


amino acid 


H 


Br 


Br 


O-acetyl 


amino acid 


H 


Br 


Br 


SH 


amino acid 


H 


Br 


Br 


SMe 


amino acid 


H 


Br 


Br 


SEt 


amino acid 


H 


Br 


Br 


S-cyclopropyl 


amino acid 


H 


Br 


Br 


F 


amino acid 


H 


Br 


Br 


CI 


amino acid 


H 


Br 


Br 


Br 


amino acid 


H 


Br 


Br 


I 


amino acid 


acyl 


Br 


Br 


H 


amino acid 


acyl 


Br 


Br 


NH 2 


amino acid 


acyl 


Br 


Br 


NH-cyclopropyl 


amino acid 


acyl 


Br 


Br 


NH-methyl 


amino acid 


acyl 


Br 


Br 


NH-ethyl 


amino acid 


acyl 


Br 


Br 


NH-acetyl 


amino acid 


acyl 


Br 


Br 


OH 


amino acid 


acyl 


Br 


Br 


OMe 


amino acid 


acyl 


Br 


Br 


OEt 


amino acid 


acyl 


Br 


Br 


O-cyclopropyl 


amino acid 


acyl 


Br 


Br 


O-acetyl 


amino acid 


acyl 


Br 


Br 


SH 


amino acid 


acyl 


Br 


Br 


SMe 


amino acid 


acyl 


Br 


Br 


SEt 


amino acid 


acyl 


Br 


Br 


S-cyclopropyl 


amino acid 


acyl 


Br 


Br 


F 


amino acid 


acyl 


Br 


Br 


CI 


amino acid 


acyl 


Br 


Br 


Br 


amino acid 


acyl 


Br 


Br 


I 


acyl 


H 


CI 


Br 


H 


acyl 


H 


CI 


Br 


NH 2 


acyl 


TT 

H 


CI 


Br 


NH-cyclopropyl 


acyl 


H 


CI 


Br 


NH-methyl i 


acyl 


T T 

H 


CI 


Br 


NH-ethyl 


awyi 


IT 

n 




dX 


\TTJ _ _ _ j ,1 

iNii-acetyl 


acyl 


H 


CI 


Br 


OH 


acyl 


H 


CI 


Br 


OMe 


acyl 


H 


CI 


Br 


OEt 


acyl 


H 


CI 


Br 


O-cyclopropyl 


acyl 


H 


CI 


Br 


O-acetyl 


acyl 


H 


CI 


Br 


SH 



349 



K 


K 


v i 


X 


Y 


acyl 


TT 

xi 


pi 


Br 


SMe 


acyl 


IT 

xi 


CI 


Br 


abt 


acyl 


IT 

Xl 


pi 
CI 


Br 


S-cyclopropyl 


acyl 


IT 

n 


CI 


Br 


b 


acyl 


TT 
XI 


CI 


Br 


pi 
CI 


acyl 


TT 

xl 


CI 


Br 


Br 


acyl 


tt : 

XI 


CI 


Br 


T 
I 


acyl 


acyl 


CI 


Br 


TT 

H 


acyl 


acyl 


CI 


Br 


\TTT 

NH 2 


acyl 


acyl 


PI 

CI 


Br 


■v TTT 1 1 

NH-cyclopropyl 


acyl 


acyl 


pi 

CI 


T* 

Br 


NH-methyl 


acyl 


acyl 


CI 


Br 


X TT T xl 1 

NH-ethyl 


acyl 


acyl 


p 1 

CI 


Br 


NH-acetyl 


acyl 


acyl 


PI 

CI 


Br 


OH 


acyl 


acyl 


PI 

CI 


Br 


OMe 


acyl 


acyl 


PI 

CI 


Br 


OEt 


acyl 


acyl 


PI 

CI 


Br 


O-cyclopropyl 


acyl 


acyl 


P1 

CI 


Br 


O-acetyl 


acyl 


acyl 


CI 


Br 


SH 


acyl 


acyl 


Pi 

CI 


Br 


SMe 


acyl 


acyl 


pi 

CI 


Br 


SEt 


acyl 


acyl 


p 1 

CI 


Br 


S-cyclopropyl 


acyl 


acyl 


y^l 

CI 


Br 


F 


acyl 


acyl 


p 1 

Ci 


Br 


CI 


acyl 


acyl 


pi 

CI 


Br 


Br 


acyl 


acyl 


p 1 

CI 


Br 


I 


acyl 


amino acid 


p 1 

CI 


Br 


H 


acyl 


amino acid 


pi 

CI 


TT 

Br 


tl TT T 

NH 2 


acyl 


amino acid 


p 1 

CI 


TT „ 

Br 


"K TT T 1 1 

NH-cyclopropyl 


acyl 


amino acid 


pi 

CI 


Br 


XTT T j.1 ] 

NH-methyl 


acyl 


amino acid 


pi 

CI 


Br 


"X TT T „j_1_ 1 

NH-ethyl 


acyl 


amino acid 


PI 
CI 


Br 


XTT T „ — — . ±_ .1 

NH-acetyl 


acyl 


amino acid 


pi 

CJ 


Ti*. 

Br 


(JH 


acyl 


amino acid 


p 1 

CI 


Br 


pi A yf_ 

(JMe 


JlPvl 


amino aLia 


pi 

L^l 


r>r 


\JrX 


aC/yi 


amino acia 


ci 


Br 


O-cyclopropyl 


ttvV J 


alUlilV aClU 


pi 

v^l 


x>r 


u-acetyi 


CLKjJ 1 


allllllO aClU 




x>r 


QTJ 

axi 




aJIllIlO aClLL 


PI 


x>r 


oivie 




allllllO aLlu 


PI 

\^1 


DT 




acvl 


amino acid 


ci 


Br 


S -c vo 1 nnrnn vl 


acyl 


amino acid 


CI 


Br 


F 


acyl 


amino acid 


CI 


Br 


CI 


acyl 


amino acid 


CI 


Br 


Br 


acyl 


amino acid 


CI 


Br 


I 


H 


acyl 


CI 


Br 


H 


H 


acyl 


Ci 


Br 


NH 2 



350 



p2 
xv 


R 3 

XV 


yl 


Y 2 
A 


V 
X 


n 




PI 

Ul 


x5i 


NH-cyc lopropy 1 


XI 


a\jy 1 


pi 
ui 


Rr 


iNxi-meinyi 


XI 


fir*v1 


pi 


Rr 
JjX 


iNxi-emyi 


XT 
n 


<ACy 1 


Pi 
Ul 


Rr 

x>r 


rNxT-aceiyi 


XX 


o r»v/ 1 

aL-y 1 


PI 
^1 


Rr 
Di 


vJxl 


XT 

XT 


acyi 


PI 
Ul 


Dl 


LiMe 


XT 


acyi 


PI 
Ul 


Dl 


VixiL 


XX 


acyl 


PI 
Ul 


D* 
Dl 


O-cyclopropyl 


LX 
XT 


acyl 


PI 
Ul 


Dt 


O-acetyl 


LX 
XT 


acyl 


PI 
Ul 


t>r 


CTT 

oti 


n 


acyl 


PI 
Ul 


TZ>_ 

r>r 




XX 
XX 


acyl 


PI 
Ul 


r>r 


oxit 


XT 
XT 


acyl 


PI 
Ul 


r>r 


S-cyclopropyl 


XX 
XI 


acyl 


PI 
Ul 


tsr 


r 


XT 
XT 


acyl 


Pi 
Ul 


r>r 


Ul 


XT 
XX 


acyl 


PI 
Ul 


or 


or 


XT 
XT 


acyl 


Ul 


r>r 


r 
I 


XT 
XT 


amino aciu 


PI 
Ul 


t>r 


TJ" 
ti 


XT 

XX 


amino acid 


Ul 


DT 




XT 
XX 


amino aciu 


Ul 


ID- 


NH-cyclopropyl 


XT 
XX 


amino acid 


pi 
ul 


-r>- 
r>r 


JNH-metnyl 


XT 
XX 


amino aciu 


pi 

Ul 


n« 

r>r 


JNiT-etnyi 


TT 

XX 


amino acid 


Ul 


t>r 


Nrl-acetyl 


TT 

XT 


amino acia 


PI 
Ul 


r>r 


Un 


IT 

XX 


amino aciu 


PI 
Ul 


r>r 


UMe 


XT 

XX 


amino aciu 


PI 
Ul 


n r 

r>r 




XT 

XT 


amino acio 


PI 
Ul 


T> r 


O-cyc lopropy 1 


TT 
XT 


amino aciu 


P1 
Ul 


xsr 


O-acetyl 


X-T 
XT 


amino acici 


PI 
Ul 


TXr 
Dl 


Oil 


XT 


amino aciu 


PI 
Ul 


Dl 


oivie 


T-T 
XT 


allllllO dClU 


PI 

Ul 


Rr 

x)r 




XX 


o tn inn cir*irl 
alllinU dVlU 


PI 

Ul 


jjx 


o-cyciopropyi 


T-T 

XT 


alllUlU dlsiU 


P! 
Ul 


Rr 


xr 
r 


xx 


aiXUllU CLU1U 


PI 

Ul 


DI 


PI 
Ul 


X i. 


amino af*iH 


PI 


Rr 


Rr 


H 


amino arid 

til 1 1 J J iv.' ALIU 


v>x 


Rr 


T 
1 


amino acid 

C-ll 11 111V UvlVi 


amino acid 

ClllllllVJ CH/1V4 


CI 

V^l 


Rr 

Ui 


H 

XX 


amino acid 

Ullliiiv UV1U 


amino acid 

Clllllllw tlWlli 


n 


Rr 


1NXX2 


amino acid 


amino aciH 

Cllll lllvf ClvlU 


\— ' 1 


Rr 
ul 




amino acid 

Ul 1 1 1X1. V Uv 1U 


amino arid 

villi 11 Iw (X\s l\X 


n 

V^l 


Rr 
jji 


It XX lllCUljr I 


amino acid 


amino acid 


CI 


Br 


NH-ethvl 


amino acid 


amino acid 


Cl 


Br 


NH-acetyl 


amino acid 


amino acid 


CI 


Br 


OH 


amino acid 


amino acid 


Cl 


Br 


OMe 


amino acid 


amino acid 


Cl 


Br 


OEt 


amino acid 


amino acid 


Cl 


Br 


O-cyclopropyl 


amino acid 


amino acid 


Cl 


Br 


O-acetyl 



351 



R 


R 


X 


X 


Y 


amino acid 


amino acid 


CI 


Br 


SH 


amino acid 


amino acid 


CI 


Br 


SMe 


amino acid 


amino acid 


CI 


T*k 

Br 


SEt 


amino acid 


amino acid 


CI 


Br 


S-cyclopropyl 


amino acid 


amino acid 


CI 


Br 


F 


amino acid 


amino acid 


CI 


Br 


CI 


amino acid 


amino acid 


CI 


Br 


Br 


amino acid 


amino acid 


CI 


Br 


I 


amino acid 


T T 

H 


CI 


Br 


H 


amino acid 


TT 

H 


CI 


Br 


NH 2 


amino acid 


T T 

H 


CI 


Br 


NH-cyclopropyl 


amino acid 


TT 

H 


CI 


Br 


NH-methyl 


amino acid 


TT 

H 


CI 


Br 


NH-ethyl 


amino acid 


T T 

H 


CI 


Br 


NH-acetyl 


amino acid 


TT 

H 


CI 


Br 


OH 


amino acid 


H 


CI 


Br 


OMe 


amino acid 


H 


CI 


Br 


OEt 


amino acid 


H 


CI 


Br 


O-cyclopropyl 


amino acid 


H 


CI 


Br 


O-acetyl 


amino acid 


H 


CI 


Br 


SH 


amino acid 


H 


CI 


Br 


SMe 


amino acid 


H 


CI 


Br 


SEt 


amino acid 


H 


CI 


Br 


S-cyclopropyl 


amino acid 


T T 

H 


CI 


Br 


F 


amino acid 


T T 

H 


CI 


Br 


CI 


amino acid 


T T 

H 


CI 


Br 


Br 


amino acid 


H 


CI 


Br 


I 


amino acid 


acyl 


CI 


Br 


H 


amino acid 


acyl 


CI 


Br 


NH 2 


amino acid 


acyl 


CI 


Br 


NH-cyclopropyl 


amino acid 


acyl 


CI 


Br 


NH-methyl 


amino acid 


acyl 


CI 


Br 


NH-ethyl 


amino acid 


acyl 


CI 


TT 

Br 


\TTT j _ « 

NH-acetyl 


amino acid 


acyl 


CI 


TT „ 

Br 


OH 


amino acid 


acyl 


CI 


tt 

Br 


OMe 


amino acio 


acyl 


CI 


Br 


OEt 


amino acia 


acyl 


PI 

CI 


Br 


O-cyclopropyl 


allllllU aHU 


acyl 


c\ 


r>r 


U-acetyl 


amillU aLIU 


acyl 


v^l 


dT 


ct_t 


din in u dLjo 


acyl 




t>T 




amino acid 


acyl 


CI 


j_>i 


ODl 


amino acid 


acyl 


CI 


Br 


S-cyclopropyl 


amino acid 


acyl 


CI 


Br 


F 


amino acid 


acyl 


CI 


Br 


CI 


amino acid 


acyl 


CI 


Br 


Br 


amino acid 


acyl 


CI 


Br 


I 


acyl 


H 


F 


Br 


H 



352 



K 


R 


v i 
X 


X 


Y 


acyl 


TT 

rl 


T~> 

F 


Br 


NH 2 


acyl 


TT 

rl 


T~> 

F 


Br 


NH-cyclopropyl 


acyl 


TT 

ti 


T~> 

F 


Br 


NH-methyl 


acyl 


TT 
tl 


F 


Br 


NH-ethyl 


acyl 


TT 


T -1 

F 


Br 


NH-acetyl 


acyl 


TT 

H 


F 


TN 

Br 


OH 


acyl 


TT 
Jl 


F 


Br 


OMe 


acyl 


TT 

H 


F 


Br 


OEt 


acyl 


TT 

H 


F 


Br 


O-cyclopropyl 


acyl 


TT 

H 


F 


Br 


O-acetyl 


acyl 


T T 

H 


F 


Br 


SH 


acyl 


TT 

H 


F 


Br 


SMe 


acyl 


TT 

H 


F 


Br 


SEt 


acyl 


TT 

H 


F 


Br 


S-cyclopropyl 


acyl 


H 


F 


Br 


F 


acyl 


T T 

H 


F 


Br 


CI 


acyl 


H 


F 


Br 


Br 


acyl 


H 


F 


Br 


I 


acyl 


acyl 


F 


Br 


H 


acyl 


acyl 


F 


Br 


NH 2 


acyl 


acyl 


F 


Br 


NH-cyclopropyl 


acyl 


acyl 


F 


Br 


NH-methyl 


acyl 


acyl 


F 


Br 


NH-ethyl 


acyl 


acyl 


F 


Br 


NH-acetyl 


acyl 


acyl 


F 


Br 


OH 


acyl 


acyl 


F 


Br 


OMe 


acyl 


acyl 


F 


Br 


OEt 


acyl 


acyl 


7-1 

F 


Br 


O-cyclopropyl 


acyl 


acyl 


F 


Br 


O-acetyl 


acyl 


acyl 


F 


Br 


SH 


acyl 


acyl 


r 


Br 


SMe 


acyl 


acyl 


F 


Br 


SEt 


acyl 


acyl 


T7 
t 


Br 


S-cyclopropyl 


acyl 


acyl 


T7 
t 


Br 


F 


acyl 


acyl 


r 


T3- 

Br 


CI 


acyl 


acyl 


T? 

r 


Br 


tt — 

Br 


acyl 


acyl 


T? 

r 


r>r 


T 




amino acio 


T7 

r 


r>r 


TT 

H 




amino acia 


T? 

r 


r>r 


XTT_T 
JNH2 




dm in o acia 


t? 
r 


r>_ 
DT 


NH-cyclopropyl 


acvl 


amino acid 


F 


Br 


1 > jo -111 c iiiy 1 


acyl 


amino acid 


F 


Br 


NH-ethyl 


acyl 


amino acid 


F 


Br 


NH-acetyl 


acyl 


amino acid 


F 


Br 


OH 


acyl 


amino acid 


F 


Br 


OMe 


acyl 


amino acid 


F 


Br 


OEt 


acyl 


amino acid 


F 


Br 


O-cyclopropyl 



353 



K 


R 


v l 

X 


X 


Y 


acyl 


amino acid 


F 


Br 


O-acetyl 


acyl 


amino acid 


F 


Br 


SH 


acyl 


amino acid 


T? 

F 


Br 


SMe 


acyl 


amino acid 


F 


Br 


SEt 


acyl 


amino acid 


F 


Br 


S-cyclopropyl 


acyl 


amino acid 


F 


Br 


F 


acyl 


amino acid 


F 


Br 


CI 


acyl 


amino acid 


F 


Br 


Br 


acyl 


amino acid 


F 


Br 


I 


TT 

ri 


acyl 


F 


Br 


H 


TJ 


acyl 


F 


Br 


NH 2 


TT 

ri 


acyl 


F 


Br 


NH-cyclopropyl 


TT 

rl 


acyl 


F 


Br 


NH-methyl 


TT 

ri 


acyl 


F 


Br 


NH-ethyl 


TT 

ri 


acyl 


F 


Br 


NH-acetyl 


TT 

H 


_ i 
acyl 


F 


Br 


OH 


TT 

H 


acyl 


F 


Br 


OMe 


TT 


acyl 


F 


Br 


OEt 


TJ 


acyl 


F 


Br 


O-cyclopropyl 


TT 

H 


acyl 


F 


Br 


O-acetyl 


TT 


acyl 


F 


Br 


SH 


TT 


acyl 


F 


Br 


SMe 


TT 


acyl 


F 


Br 


SEt 


TT 

H 


acyl 


F 


Br 


S-cyclopropyl 


TT 

H 


acyl 


F 


Br 


F 


TT 


acyl 


F 


Br 


CI 


TT 

H 


i 

acyl 


F 


Br 


Br 


it 


acyl 


F 


Br 


I 


rl 


amino acid 


F 


Br 


H 


TT 

rl 


amino acid 


F 


Br 


NH 2 


TJ 


amino acid 


T-« 

F 


Br 


NH-cyclopropyl 


r T 


amino acid 


T7 

F 


Br 


NH-methyl [ 


TT 

rl 


amino acid 


T7 
t 


Br 


NH-ethyl 


T_T 

rl 


ammo acid 


T7 

r 


Br 


X TT T j l 

NH-acetyl 


XT 

n 


ammo aciu 


T? 

r 


rfr 


OH 


TT 

rl 


amino acid 


T? 

r 


T) _ 

Br 


OMe 


TJ 

n 


amino acio 


T? 

r 


rir 


Oht 


T4 
n 


ammo aciu 


T? 

r 


rir 


O-cyclopropyl 


n 


ammo acia 


T? 

r 


±>T 


U-acetyl 


n 


amino acia 


r 


rir 


cur 
orl 


H 


amino acid 


F 


Br 

i 




H 


amino acid 


F 


Br 


SEt 


H 


amino acid 


F 


Br 


S-cyclopropyl 


H 


amino acid 


F 


Br 


F 


H 


amino acid 


F 


Br 


CI 


H 


amino acid 


F 


Br 


Br 


H 


amino acid 


F 


Br 


I 



354 



R 


R 


X 




Y 


amino acid 


amino acid 


F 


Br 


H 


amino acid 


amino acid 


F 


Br 


NH 2 


amino acid 


amino acid 


F 


Br 


NH-cyclopropyl 


amino acid 


ammo acid 


F 


Br 


NH-methyl 


amino acid 


ammo acid 


F 


Br 


NH-ethyl 


amino acid 


amino acid 


F 


Br 


NH-acetyl 


ammo acid 


amino acid 


F 


Br 


OH 


ammo acid 


amino acid 


F 


Br 


OMe 


amino acid 


ammo acid 


F 


Br 


OEt 


amino acid 


ammo acid 


F 


Br 


O-cyclopropyl 


ammo acid 


amino acid 


F 


Br 


O-acetyl 


ammo acid 


amino acid 


F 


Br 


SH 


amino acid 


amino acid 


F 


Br 


SMe 


amino acid 


amino acid 


F 


Br 


SEt 


amino acid 


amino acid 


F 


Br 


S-cyclopropyl 


amino acid 


amino acid 


F 


Br 


F 


amino acid 


amino acid 


F 


Br 


CI 


amino acid 


amino acid 


F 


Br i 


Br 


amino acid 


amino acid 


F 


Br 


I 


ammo acid 


H 


F 


Br 


H 


amino acid 


H 


F 


Br 


NH 2 


amino acid 


H 


F 


Br 


NH-cyclopropyl 


amino acid 


H 


F 


Br 


NH-methyl 


amino acid 


H 


F 


Br 


NH-ethyl 


amino acid 


H 


F 


Br 


NH-acetyl 


amino acid 


H 


F 


Br 


OH 


amino acid 


H 


F 


Br 


OMe 


amino acid 


H 


F 


Br 


OEt 


amino acid 


H 


F 


Br 


O-cyclopropyl 


amino acid 


H 


F 


Br 


O-acetyl 


ammo acid 


T T 

H 


F 


Br 


SH 


amino acid 


T T 

H 


F 


Br 


SMe 


amino acid 


T T 

H 


F 


Br 


SEt 


amino acid 


TT 

H 


F 


Br 


S-cyclopropyl 


amino acid 


TT 

H 


T7» 

r 


Br 


F 


amino acid 


TT 

H 


T "> 

r 


Br 


CI 


amino acid 


TT 

hi 


T? 

r 


Br 


Br 


amino acid 


TT 

xi 


r 


Br 


T 
1 


amino acid 


acyl 


T? 

r 


Br 


T T 


amino acid 


acyl 


T7 

r 


Br 


XTTJT 
NH2 


ammo dL-iu 


acyl 


r 


r>r 


in n-cyciopropy 1 


amino acid 


acyl 


F 


Br 


NH-methyl 


amino acid 


acyl 


F 


Br 


NH-ethyl 


amino acid 


acyl 


F 


Br 


NH-acetyl 


amino acid 


acyl 


F 


Br 


OH 


amino acid 


acyl 


F 


Br 


OMe 


amino acid 


acyl 


F 


Br 


OEt 



355 



R 


R 


X 1 


X 2 


Y 


amino acid 


acyl 


F 


Br 


O-cyclopropyl 


amino acid 


acyl 


F 


Br 


O-acetyl 


amino acid 


acyl 


F 


Br 


SH 


amino acid 


acyl 


F 


Br 


SMe 


amino acid 


acyl 


F 


Br 


SEt 


amino acid 


acyl 


F 


Br 


S-cyclopropyl 


amino acid 


acyl 


F 


Br 


F 


amino acid 


acyl 


F 


Br 


CI 


amino acid 


acyl 


F 


Br 


Br 


amino acid 


acyl 


F 


Br 


I 


acyl 


H 


NH 2 


Br 


H 


acyl 


H 


NH 2 


Br 


NH 2 


acyl 


H 


NH 2 


Br 


NH-cyclopropyl 


acyl 


H 


NH 2 


Br 


NH-methyl 


acyl 


H 


NH 2 


Br 


NH-ethyl 


acyl 


H 


NH 2 


Br 


NH-acetyl 


acyl 


H 


NH 2 


Br 


OH 


acyl 


H 


NH 2 


Br 


OMe 


acyl 


H 


NH 2 


Br 


OEt 


acyl 


H 


NH 2 


Br 


O-cyclopropyl 


acyl 


H 


NH 2 


Br 


O-acetyl 


acyl 


H 


NH 2 


Br 


SH 


acyl 


H 


NH 2 


Br 


SMe 


acyl 


H 


NH 2 


Br 


SEt 


acyl 


H 


NH 2 


Br 


S-cyclopropyl 


acyl 


H 


NH 2 


Br 


F 


acyl 


H 


NH 2 


Br 


CI 


acyl 


H 


NH 2 


Br 


Br 


acyl 


H 


NH 2 


Br 


I 


acyl 


acyl 


NH 2 


Br 


H 


acyl 


acyl 


NH 2 


Br 


NH 2 


acyl 


acyl 


NH 2 


Br 


NH-cyclopropyl 


acyl 


acyl 


NH 2 


Br 


NH-methyl 


acyl 


acyl 1 


NH 2 


Br 


NH-ethyl 


acyl 


i 

acyl 


NH 2 


Br 


NH-acetyl 


acyl 


acyl 


NH 2 


Br 


OH 


acyl 


acyl 


NH 2 


Br 


OMe 


acyl 


acyl 


NH 2 


Br 


OEt 


acyl 


acyl 


XTTT 

NH 2 


Br 


O-cyclopropyl 


acyl 


acyl 


XTTT 

NH 2 


Br 


O-acetyl 


jipvI 
civjr l 




XTTT 

lNrl2 


Mr 

r>r 




acyl 


acyl 


NH 2 


Br 


SMe 


acyl 


acyl 


NH 2 


Br 


SEt 


acyl 


acyl 


NH 2 


Br 


S-cyclopropyl 


acyl 


acyl 


NH 2 


Br 


F 


acyl 


acyl 


NH 2 


Br 


CI 


acyl 


acyl 


NH 2 


Br 


Br 



R 


— 

R 


i i : 

X 1 


X 2 


Y 


acyl 


acyl 


NH 2 


Br 


I 


acyl 


amino acid 


NH 2 


Br 


H 


acyl 


amino acid 


NH 2 


Br 


NH 2 


acyl 


amino acid 


NH 2 


Br 


NH-cyclopropyl 


acyl 


amino acid 


NH 2 


Br 


NH-methyl 


acyl 


amino acid 


NH 2 


Br 


NH-ethyl 


acyl 


amino acid 


NH 2 


Br 


NH-acetyl 


acyl 


amino acid 


NH 2 


Br 


OH 


acyl 


amino acid 


NH 2 


Br 


OMe 


acyl 


amino acid 


NH 2 


Br 


OEt 


acyl 


amino acid 


NH 2 


Br 


O-cyclopropyl 


acyl 


amino acid 


NH 2 


Br 


O-acetyl 


acyl 


amino acid 


NH 2 


Br 


SH 


acyl 


amino acid 


NH 2 


Br 


SMe 


acyl 


amino acid 


NH 2 


Br 


SEt 


acyl 


amino acid 


NH 2 


Br 


S-cyclopropyl 


acyl 


amino acid 


NH 2 


Br 


F 


acyl 


amino acid 


NH 2 


Br 


CI 


acyl 


amino acid 


NH 2 


Br 


Br 


acyl 


amino acid 


NH 2 


Br 


I 


H 


acyl 


NH 2 


Br 


H 


H 


acyl 


NH 2 


Br 


NH 2 


H 


acyl 


NH 2 


Br 


NH-cyclopropyl 


H 


acyl 


NH 2 


Br 


NH-methyl 


H 


acyl 


NH 2 


Br 


NH-ethyl 


H 


acyl 


NH 2 


Br 


NH-acetyl 


H 


acyl 


NH 2 


Br 


OH 


H 


acyl 


NH 2 


Br 


OMe 


H 


acyl 


NH 2 


Br 


OEt 


H 


acyl 


NH 2 


Br 


O-cyclopropyl 


H 


acyl 


NH 2 


Br 


O-acetyl 


H 


acyl 


NH 2 


Br 


SH 


H 


acyl 


NH 2 


Br 


SMe 


H 


acyl 


NH 2 


Br 


SEt 


H 


acyl 


NH 2 


Br 


S-cyclopropyl 


H 


acyl 


NH 2 


Br 


F 


TT 

H 


acyl 


NH 2 


Br 


CI 


TT 

H 


acyl 


NH 2 


Br 


Br 


T T 

H 


acyl 


NH 2 


Br 


I 


TT 

H 


amino acid 


NH 2 


Br 


H 


TT 
XI 


amino acid 


XTTT 

NH 2 


Br 


NH2 


H 


amino acid 


NH 2 


Br 


NH-cyclopropyl 


H 


amino acid 


NH 2 


Br 


NH-methyl 


H 


amino acid 


NH 2 


Br 


NH-ethyl 


H 


amino acid 


NH 2 


Br 


NH-acetyl 


H 


amino acid 


NH 2 


Br 


OH 


H 


amino acid 


NH 2 


Br 


OMe 



357 



R 


R 


X 1 


X 2 


Y 


H 


amino acid 


NH 2 


Br 


OEt 


H 


amino acid 


NH 2 


Br 


O-cyclopropyl 


H 


amino acid 


NH 2 


Br 


O-acetyl 


H 


amino acid 


NH 2 


Br 


SH 


H 


amino acid 


NH 2 


Br 


SMe 


H 


amino acid 


NH 2 


Br 


SEt 


H 


amino acid 


NH 2 


Br 


S-cyclopropyl 


H 


amino acid 


NH 2 


Br 


F 


H 


amino acid 


NH 2 


Br 


CI 


H 


amino acid 


NH 2 


Br 


Br 


H 


amino acid 


NH 2 


Br 


I 


amino acid 


amino acid 


NH 2 


Br 


H 


amino acid 


amino acid 


NH 2 


Br 


NH 2 


amino acid 


amino acid 


NH 2 


Br 


NH-cyclopropyl 


amino acid 


amino acid 


NH 2 


Br 


NH-methyl 


amino acid 


amino acid 


NH 2 


Br 


NH-ethyl 


amino acid 


amino acid 


NH 2 


Br 


NH-acetyl 


amino acid 


amino acid 


NH 2 


Br 


OH 


amino acid 


amino acid 


NH 2 


Br 


OMe 


amino acid 


amino acid 


NH 2 


Br 


OEt 


amino acid 


amino acid 


NH 2 


Br 


O-cyclopropyl 


amino acid 


amino acid 


NH 2 


Br 


O-acetyl 


amino acid 


amino acid 


NH 2 


Br 


SH 


amino acid 


amino acid 


NH 2 


Br 


SMe 


amino acid 


amino acid 


NH 2 


Br 


SEt 


amino acid 


amino acid 


NH 2 


Br 


S-cyclopropyl 


amino acid 


amino acid 


NH 2 


Br 


F 


amino acid 


amino acid 


NH 2 


Br 


CI 


amino acid 


amino acid 


NH 2 


Br 


Br 


amino acid 


amino acid 


NH 2 


Br 


I 


amino acid 


H 


NH 2 


Br 


H 


amino acid 


H 


NH 2 


Br 


NH 2 


amino acid 


H 


NH 2 


Br 


NH-cyclopropyl 


amino acid 


H 


NH 2 


Br 


NH-methyl 


amino acid 


H 


NH 2 


Br 


NH-ethyl 


amino acid 


H 


NH 2 


Br 


NH-acetyl 


amino acid 


T T 

H 


NH 2 


Br 


OH 


amino acid 


T T 

H 


NH 2 


Br 


OMe 


amino acid 


T T 

H 


NH 2 


Br 


OEt 


amino acid 


T T 

H 


XTTT 

NH 2 


Br 


O-cyclopropyl 


amino aciu 


TT 

ri 


XTTT 
1NI1 2 


r>r 


O-acetyl 


amino acid 


H 


NH 2 


Br 


SH 


amino acid 


H 


NH 2 


Br 


SMe 


amino acid 


H 


NH 2 


Br 


SEt 


amino acid 


H 


NH 2 


Br 


S-cyclopropyl 


amino acid 


H 


NH 2 


Br 


F 


amino acid 


H 


NH 2 


Br 


CI 



358 



R 


R 


v i 
X 


X 


Y 


amino acid 


TT 

H 


"KTTT 
NH2 


Br 


Br 


amino acid 


TT 

H 


\TTT 


Br 


T 
I 


amino acid 


acyl 


X TT T 
NH2 


Br 


TT 

H 1 


amino acid 


acyl 


XTTT 
NH2 


Br 


X TT T 

NH 2 


amino acid 


acyl 


"KTTT 

NH 2 


Br 


NH-cyclopropyl 


amino acid 


acyl 


NH 2 


T*> 

Br 


NH-methyl 


amino acid 


acyl 


NH 2 


Br 


NH-ethyl 


amino acid 


acyl 


"KTTT 

NH 2 


Br 


NH-acetyl 


amino acid 


acyl 


NH 2 


Br 


OH 


amino acid 


acyl 


NH 2 


Br 


OMe 


ammo acid 


acyl 


NH 2 


Br 


OEt 


ammo acid 


acyl 


NH 2 


Br 


O-cyclopropyl 


amino acid 


acyl 


NH 2 


Br 


O-acetyl 


ammo acid 


acyl 


NH 2 


Br 


SH 


ammo acid 


acyl 


NH 2 


Br 


SMe 


ammo acid 


acyl 


NH 2 


Br 


SEt 


amino acid 


acyl 


NH 2 


Br 


S-cyclopropyl 


amino acid 


acyl 


NH 2 


Br 


F 


amino acid 


acyl 


NH 2 


Br 


CI 


amino acid 


acyl 


NH 2 


Br 


Br 


amino acid 


acyl 


NH 2 


Br 


I 


acyl 


H 


SH 


Br 


H 


acyl 


H 


SH 


Br 


NH 2 


acyl 


H 


SH 


Br 


NH-cyclopropyl 


acyl 


H 


SH 


Br 


NH-methyl 


acyl 


H 


SH 


Br 


NH-ethyl 


i 

acyl 


H 


SH 


Br 


NH-acetyl 


acyl 


TT 

H 


SH 


Br 


OH 


acyl 


T T 

H 


SH 


Br 


OMe 


i 

acyl 


T T 

H 


OTT 

SH 


Br 


OEt 


acyl 


TT 

H 


SH 


Br 


O-cyclopropyl - 


acyl 


TT 

H 


OT T 


Br 


O-acetyl 


acyl 


TT 

H 


SH 


Br 


CTT 

SH 


acyl 


T T 
H 


OTT 

SH 


Br 


SMe 


acyl 


TT 

ti 




Br 


SEt 


acyl 


TT 

rl 




Br 


S-cyclopropyl 


acyl 


XT 
rl 


CTT 

on 


rir 


T? 

r 


acyl 


TT 


CTT 


Br 


CI 


acyl 


TT 

rl 


CTT 

ori 


Br 


Br 


acyl 


TT 

rl 


CTT 

orl 


TD_ 

Br 


1 


ClVYl 




cu 

on 


DI 


rl 


acyl 


acyl 


SH 


Br 


NH 2 


acyl 


acyl 


SH 


Br 


NH-cyclopropyl j 


acyl 


acyl 


SH 


Br 


NH-methyl 


acyl 


acyl 


SH 


Br 


NH-ethyl 


acyl 


acyl 


SH 


Br 


NH-acetyl 


acyl 


acyl 


SH 


Br 


OH 



359 





R 


X 1 


X 2 


Y 


acyl 


acyl 


SH 


Br 


OMe 


acyl 


acyl 


SH 


Br 


OEt 


_ i 
acyl 


acyl 


SH 


Br 


O-cyclopropyl 


acyl 


acyl 


SH 


Br 


O-acetyl 


acyl 


acyl 


SH 


Br 


SH 


acyl 


acyl 


SH 


Br 


SMe 


acyl 


acyl 


SH 


Br 


SEt 


acyl 


acyl 


SH 


Br 


S-cyclopropyl 


acyl 


acyl 


SH 


Br 


F 


acyl 


acyl 


SH 


Br 


CI 


acyl 


acyl 


SH 


Br 


Br 


acyl 


acyl 


SH 


Br 


I 


acyl 


amino acid 


SH 


Br 


H 


acyl 


amino acid 


SH 


Br 


NH 2 


acyl 


amino acid 


SH 


Br 


NH-cyclopropyl 


acyl 


amino acid 


SH 


Br 


NH-methyl 


acyl 


amino acid 


SH 


Br 


NH-ethyl 


acyl 


amino acid 


SH 


Br 


NH-acetyl 


acyl 


amino acid 


SH 


Br 


OH 


acyl 


amino acid 


SH 


Br 


OMe 


acyl 


amino acid 


SH 


Br 


OEt 


acyl 


amino acid 


SH 


Br 


O-cyclopropyl 


acyl 


amino acid 


SH 


Br 


O-acetyl 


acyl 


amino acid 


SH 


Br 


SH 


acyl 


amino acid 


SH 


Br 


SMe 


acyl 


amino acid 


SH 


Br 


SEt 


acyl 


amino acid 


SH 


Br 


S-cyclopropyl 


acyl 


amino acid 


SH 


Br 


F 


acyl 


amino acid 


SH 


Br 


CI 


acyl 


amino acid 


SH 


Br 


Br 


acyl 


amino acid 


SH 


Br 


I 


TT 

H 


acyl 


SH 


Br 


H 


TT 

H 


acyl 


SH 


Br 


NH 2 


T T 

H 


acyl 


SH 


Br 


NH-cyclopropyl 


TT 

ti 


acyl 


SH 


Br 


NH-methyl 


TT 

ti 


acyl 


SH 


Br 


NH-ethyl 


TT 
ti 


acyl 


SH 


Br 


NH-acetyl 


TT 

xi 


acyl 


fit T 

SH 


Br 


OH 


TT 
ti 


acyl 


SH 


Br 


OMe 


XT 

ti 


acyl 


SH 


Br 


OEt 


T4 

XI 


duyi 


CTT 


dt 


O-cyc lopropyl 


H 


acyl 


SH 


Br 


O-acetyl 


H 


acyl 


SH 


Br 


SH 


H 


acyl 


SH 


Br 


SMe 


H 


acyl 


SH 


Br 


SEt 


H 


acyl 


SH 


Br 


S-cyclopropyl 


H 


acyl 


SH 


Br 


F 



360 



T>2 

R 


K 


v i 
X 


-v-2 
X 


Y 


TJ 
XI 


acyl 


OTJ 

SH 


JT M 

Br 


Ci 


TJ 

H 


acyl 


C TJ 

SH 


TT ~ 

Br 


TT — 

Br 


IT 

ri 


acyl 


OTJ 

on 


Br 


T 
1 


TJ 


amino acid 


C TJ 

oH 


TT _ 

Br 


JJ 

H 


TT 

rl 


amino acid 


CTJ 

SH 


TT _ 

Br 


XTT T 
NH2 


TJ 

rl 


amino acid 


OTJ 

SH 


ID*. 

Br 


NH-cyclopropyl 


TJ 

H 


amino acid 


CTJ 

SH 


TT _ 

Br 


"V TT T 1 

NH-methyl 


TJ 

rl 


amino acid 


CTJ 

SH 


TT- 

Br 


\nj A 

NH-ethyl 


TJ 

H 


amino acid 


CT T 

SH 


Br 


\7TT .1 

NH-acetyl 


T T 

H 


amino acid 


CTJ 

SH 


Br 


/TTT 

OH 


TJ 

H 


amino acid 


CTT 

SH 


TT — 

Br 


OMe 


TJ 

H 


amino acid 


CTT 

SH 


TT_ 

Br 


OEt 


TJ 

H 


amino acid 


CTT 

SH 


TT _ 

Br 


O-cyclopropyl 


Tj 

rl 


amino acid 


CTT 

SH 


TT — 

Br 


O-acetyl 


T T 

H 


amino acid j 


SH 


Br 


SH 


TT 

H 


amino acid 


pi T 

SH 


TT 

Br 


SMe 


TT 

H 


amino acid 


SH 


Br 


SEt 


TT 

H 


amino acid 


SH 


Br 


S-cyclopropyl 


TT 

H 


amino acid 


SH 


Br 


F 


T T 

H 


ammo acid 


SH 


Br 


CI 


TT 

H 


amino acid 


SH 


Br 


Br 


TT 

H 


amino acid 


CTT 

SH 


TT 

Br 


I 


amino acid 


amino acid 


SH 


Br 


H 


amino acid 


amino acid 


CTT 

SH 


Br 


\TTT 

NH 2 


amino acid 


amino acid 


CTT 

SH 


TT 

Br 


NH-cyclopropyl 


amino acid 


amino acid 


CTT 

SH 


TT 

Br 


"V TT T il i 

NH-methyl 


amino acid 


amino acid 


CTT 

SH 


TT_ 

Br 


\TTT — x1_ 1 

NH-ethyl 


amino acid 


amino acid 


CTT 

SH 


TT — 

Br 


NH-acetyl 


amino acid 


amino acid 


OTJ 

SH 


TT*. 

Br 


OH 


amino acid 


amino acid 


CTJ 

SH 


Br 


OMe 


amino acid 


amino acid 


CTJ 

SH 


TT - 

Br 


Oht 


amino acid 


amino acid 


CTJ 

SH 


TT- 

Br 


O-cyclopropyl 


amino acid 


amino acid 


CTJ 

SH 


Br 


O-acetyl 


amino acio 


amino acid 


CTJ 

SH 


TT „ 

r>r 


CTJ 

SH 


amino acia 


amino acid 


CIT 


TT_ 

dt 




ammo aciu 


ammo acia 


Q TT 

oil 


Dl 


OCA 


ammo aciu 


ammo acia 


OTJ 

oil 


TJ- 

Jor 


S -eye lopropy 1 


din mo dciu 


ammo dcia 


OTJ 


or 


TJ 

r 


aUllllU dL-IU 


dm 1110 dciu 


an 


r>r 




dllllllU dClU 


drnnio dcm 


on 


Jor 


Dl 


amino acid 


amino acid 


SH 


Rr 




amino acid 


H 


SH 


Br 


H 


amino acid 


H 


SH 


Br 


NH 2 


amino acid 


H 


SH 


Br 


NH-cyclopropyl 


amino acid 


H 


SH 


Br 


NH-methyl 


amino acid 


H 


SH 


Br 


NH-ethyl 


amino acid 


H 


SH 


Br 


NH-acetyl 



361 



R 




R 


1 

X 1 


X 2 


Y 


amino acid 


H 


SH ' 


Br 


OH 


amino acid 


H 


SH 


Br 


OMe 


amino acid 


H 


SH 


Br 


OEt 


amino acid 


H 


SH 


Br 


O-cyclopropyl 


amino acid 


H 


SH 


Br 


O-acetyl 


amino acid 


H 


SH 


Br 


SH 


amino acid 


H 


SH 


Br 


SMe 


amino acid 


H 


SH 


Br 


SEt 


amino acid 


H 


SH 


Br 


S-cyclopropyl 


amino acid 


H 


SH 


Br 


F 


amino acid 


H 


SH 


Br 


CI 


amino acid 


H 


SH 


Br 


Br 


amino acid 


H 


SH 


Br 


I 


amino acid 


acyl 


SH 


Br 


H 


amino acid 


acyl 


SH 


Br 


NH 2 


amino acid 


acyl 


SH 


Br 


NH-cyclopropyl 


amino acid 


acyl 


SH 


Br 


NH-methyl 


amino acid 


acyl 


SH 


Br 


NH-ethyl 


amino acid 


acyl 


SH 


Br 


NH-acetyl 


amino acid 


acyl 


SH 


Br 


OH 


amino acid 


acyl 


SH 


Br 


OMe 


amino acid 


acyl 


SH 


Br 


OEt 


amino acid 


acyl 


SH 


Br 


O-cyclopropyl 


amino acid 


acyl 


SH 


Br 


O-acetyl 


amino acid 


acyl 


SH 


Br 


SH 


amino acid 


acyl 


SH 


Br 


SMe 


amino acid 


acyl 


SH 


Br 


SEt 


amino acid 


acyl 


SH 


Br 


S-cyclopropyl 


amino acid 


acyl 


SH 


Br 


F 


amino acid 


acyl 


SH 


Br 


CI 


amino acid 


acyl 


SH 


Br 


Br 


amino acid 


acyl 


SH 


Br 


I 


acyl 


H 


OH 


Br 


H 


acyl 


H 


OH 


Br 


NH 2 


acyl 


H 


OH 


Br 


NH-cyclopropyl 


acyl 


H 


OH 


Br 


NH-methyl 


acyl 


H 


OH 


Br 


NH-ethyl 


- .i 
acyl 


H 


OH 


Br 


NH-acetyl 


acyl 


T T 

H 


OH 


Br 


OH 


acyl 


T T 

H 


OH 


Br 


OMe 


acyl 


TT 

ri 


r\Tj 
Url 


or 


Ubt 


acyl 


H 


OH 


Br 


O-cyclopropyl 


acyl 


H 


OH 


Br 


O-acetyl 


acyl 


H 


OH 


Br 


SH 


acyl 


H 


OH 


Br 


SMe 


acyl 


H 


OH 


Br 


SEt 


acyl 


H 


OH 


Br 


S-cyclopropyl 



362 



R 2 


R 3 


— _ 

X 1 


Tf 

X 2 


Y 


acyl 


H 


OH 


Br 


F 


acyl 


H 


OH 


Br 


CI 


acyl 


H 


OH 


Br 


Br 


acyl 


H 


OH 


Br 


I 


acyl 


acyl 


OH 


Br 


H 


acyl 


acyl 


OH 


Br 


NH 2 


acyl 


acyl 


OH 


Br 


NH-cyclopropyl 


acyl 


acyl 


OH 


Br 


NH-methyl 


acyl 


acyl 


OH 


Br 


NH-ethyl 


acyl 


acyl 


OH 


Br 


NH-acetyl 


acyl 


acyl 


OH 


Br 


OH 


acyl 


acyl 


OH 


Br 


OMe 


acyl 


acyl 


OH 


Br 


OEt 


acyl 


acyl 


OH 


Br 


O-cyclopropyl 


acyl 


acyl 


OH 


Br 


O-acetyl 


acyl 


acyl 


OH 


Br 


SH 


acyl 


acyl 


OH 


Br 


SMe 


acyl 


acyl 


OH 


Br 


SEt 


acyl 


acyl 


OH 


Br 


S-cyclopropyl 


acyl 


acyl 


OH 


Br 


F 


acyl 


acyl 


OH 


Br 


CI 


acyl 


acyl 


OH 


Br 


Br 


acyl 


acyl 


OH 


Br 


I 


acyl 


amino acid 


OH 


Br 


H 


acyl 


amino acid 


OH 


Br 


NH 2 


acyl 


amino acid 


OH 


Br 


NH-cyclopropyl 


acyl 


amino acid 


OH 


Br 


NH-methyl 


acyl 


amino acid 


OH 


Br 


NH-ethyl 


acyl 


amino acid 


OH 


Br 


NH-acetyl 


acyl 


amino acid 


OH 


Br 


OH 


acyl 


amino acid 


OH 


Br 


OMe 


acyl 


amino acid 


OH 


Br 


OEt 


acyl 


amino acid 


OH 


Br 


O-cyclopropyl 


acyl 


amino acid 


OH 


Br 


O-acetyl 


acyl 


amino acid 


OH 


Br 


SH 


acyl 


amino acid 


OH 


Br 


SMe 


acyl 


amino acid 


OH 


Br 


SEt 


acyl 


amino acid 


OH 


Br 


S-cyclopropyl 


acyl 


amino acid 


OH 


Br 


F 


acyl 


amino acid 


OH 


Br 


CI 


acyl 


amino acid 


Ori 


Br 


Br 


acyl 


amino acid 


OH 


Br 


I 


H 


acyl 


OH 


Br 


H 


H 


acyl 


OH 


Br 


NH 2 


H 


acyl 


OH 


Br 


NH-cyclopropyl 


H 


acyl 


OH 


Br 


NH-methyl 


H 


acyl 


OH 


Br 


NH-ethyl 



363 



R 2 


R 3 


X 1 


X 2 


Y 


H 


acyl 


OH 


Br 


NH-acetyl 


H 


acyl 


OH 


Br 


OH 


H 


acyl 


OH 


Br 


OMe 


H 


acyl 


OH 


Br 


OEt 


H 


acyl 


OH 


Br 


O-cyclopropyl 


H 


acyl 


OH 


Br 


O-acetyl 


H 


acyl 


OH 


Br 


SH 


H 


acyl 


OH 


Br 


SMe 


H 


acyl 


OH 


Br 


SEt 


H 


acyl 


OH 


Br 


S-cyclopropyl 


H 


acyl 


OH 


Br 


F 


H 


acyl 


OH 


Br 


CI 


H 


acyl 


OH 


Br 


Br 


H 


acyl 


OH 


Br 


I 


H 


amino acid 


OH 


Br 


H 


H 1 


amino acid 


OH 


Br 


NH 2 


H 


amino acid 


OH 


Br 


NH-cyclopropyl 


H 


amino acid 


OH 


Br 


NH-methyl 


H 


amino acid 


OH 


Br 


NH-ethyl 


H 


amino acid 


OH 


Br 


NH-acetyl 


H 


amino acid 


OH 


Br 


OH 


H 


amino acid 


OH 


Br 


OMe 


H 


amino acid 


OH 


Br 


OEt 


H 


amino acid 


OH 


Br 


O-cyclopropyl 


H 


amino acid 


OH 


Br 


O-acetyl 


H 


amino acid 


OH 


Br 


SH 


H 


amino acid 


OH 


Br 


SMe 


H 


amino acid 


OH 


Br 


SEt 


H 


amino acid 


OH 


Br 


S-cyclopropyl 


H 


amino acid 


OH 


Br 


F 


H 


amino acid 


OH 


Br 


CI 


H 


amino acid 


OH 


Br j 


Br 


H 


amino acid 


OH 


Br 


I 


amino acid 


amino acid 


OH 


Br 


H 


amino acid 


amino acid 


OH 


Br 


NH 2 


amino acid 


amino acid 


OH 


Br 


NH-cyclopropyl 


amino acid 


amino acid 


OH 


Br 


NH-methyl 


amino acid 


amino acid 


OH 


Br 


NH-ethyl 


amino acid 


amino acid 


OH 


Br 


NH-acetyl 


amino acid 


amino acid 


OH 


Br 


OH 


amino acid 


amino acid 


OH 


Br 


OMe 


amino acid 


amino acid 


OH 


Br 


OEt 


amino acid 


amino acid 


OH 


Br 


O-cyclopropyl 


amino acid 


amino acid 


OH 


Br 


O-acetyl 


amino acid 


amino acid 


OH 


Br 


SH 


amino acid 


amino acid 


OH 


Br 


SMe 


amino acid 


amino acid 


OH 


Br 


SEt 



364 



R 


R 


X 1 


X 2 


Y 


amino acid 


amino acid 


OH 


Br 


S-cyclopropyl 


amino acid 


amino acid 


OH 


Br 


F 


amino acid 


amino acid 


OH 


Br 


CI 


amino acid 


amino acid 


OH 


Br 


Br 


amino acid 


amino acid 


OH 


Br 


I 


amino acid 


H 


OH 


Br 


H 


amino acid 


H 


OH 


Br 


NH 2 


amino acid 


H 


OH 


Br 


NH-cyclopropyl 


amino acid 


H 


OH 


Br 


NH-methyl 


amino acid 


H 


OH 


Br 


NH-ethyl 


amino acid 


H 


OH 


Br 


NH-acetyl 


amino acid 


H 


OH 


Br 


OH 


amino acid 


H 


OH 


Br 


OMe 


amino acid 


H 


OH 


Br 


OEt 


amino acid 


H 


OH 


Br 


O-cyclopropyl 


amino acid 


H 


OH 


Br 


O-acetyl 


amino acid 


H 


OH 


Br 


SH 


amino acid 


H 


OH 


Br 


SMe 


amino acid 


H 


OH 


Br 


SEt 


amino acid 


H 


OH 


Br 


S-cyclopropyl 


amino acid 


H 


OH 


Br 


F 


amino acid 


H 


OH 


Br 


CI 


amino acid 


H 


OH 


Br 


Br 


amino acid 


H 


OH 


Br 


I 


amino acid 


acyl 


OH 


Br 


H 


amino acid 


acyl 


OH 


Br 


NH 2 


amino acid 


acyl 


OH 


Br 


NH-cyclopropyl 


amino acid 


acyl 


OH 


Br 


NH-methyl 


amino acid 


acyl 


OH 


Br 


NH-ethyl 


amino acid 


acyl 


OH 


Br 


NH-acetyl 


amino acid 


acyl 


OH 


Br 


OH 


amino acid 


acyl 


OH 


Br 


OMe 


amino acid 


acyl 


OH 


Br 


OEt 


ammo acid 


acyl 


OH 


Br 


O-cyclopropyl 


ammo acid 


acyl 


OH 


Br 


O-acetyl 


amino acid 


acyl 


OH 


Br 


SH 


amino acid 


acyl 


OH 


Br 


SMe 


amino acid 


acyl 


OH 


Br 


SEt 


amino acid 


acyl 


OH 


Br 


S-cyclopropyl 


amino acid 


acyl 


OH 


Br 


F 


am inn etc \A 


acyl 






CI 


amino acid 


acyl 


OH 


Br 


Br 


amino acid 


acyl 


OH 


Br 


I 


acyl 


H 


CH 3 


CI 


H 


acyl 


H 


CH 3 


CI 


NH 2 


acyl 


H 


CH 3 


CI 


NH-cyclopropyl 


acyl 


H 


CH 3 


CI 


NH-methyl 



365 



R 


R 3 


i — i 

X 1 


X 2 


Y 


acyl 


H 


CH 3 


CI 


NH-ethyl 


acyl 


H 


CH 3 


Ci 


NH-acetyl 


acyl 


H 


CH 3 


CI 


OH 


acyl 


H 


CH 3 


CI 


OMe 


acyl 


H 


CH 3 


CI 


OEt 


acyl 


H 


CH 3 


CI 


O-cyclopropyl 


acyl 


H 


CH 3 


CI 


O-acetyl 


acyl 


H 


CH 3 


CI 


SH 


acyl 


H 


CH 3 


CI 


SMe 


acyl 


H 


CH 3 


CI 


SEt 


acyl 


H 


CH 3 


CI 


S-cyclopropyl 


acyl 


H 


CH 3 


CI 


F 


acyl 


H 


CH 3 


CI 


CI 


acyl 


H 


CH 3 


CI 


Br 


acyl 


H 


CH 3 


CI 


I 


acyl 


acyl 


CH 3 


CI 


H 


acyl 


acyl 


CH 3 


CI 


NH 2 


acyl 


acyl 


CH 3 


CI 


NH-cyclopropyl 


acyl 


acyl 


CH 3 


CI 


NH-methyl 


acyl 


acyl 


CH 3 


CI 


NH-ethyl 


acyl 


acyl 


CH 3 


CI 


NH-acetyl 


acyl 


acyl 


CH 3 


CI 


OH 


acyl 


acyl 


CH 3 


CI 


OMe 


acyl 


acyl 


CH 3 


CI 


OEt 


acyl 


acyl 


CH 3 


CI 


O-cyclopropyl 


acyl 


acyl 


CH 3 


CI 


O-acetyl 


acyl 


acyl 


CH 3 


CI 


SH 


acyl 


acyl 


CH 3 


CI 


SMe 


acyl 


acyl 


CH 3 


CI 


SEt 


acyl 


acyl 


CH 3 


CI 


S-cyclopropyl 


acyl 


acyl 


CH 3 


CI 


F 


acyl 


acyl 


CH 3 


CI 


CI 


acyl 


acyl 


CH 3 


CI 


Br 


acyl 


acyl 


CH 3 


CI 


I 


acyl 


amino acid 


CH 3 


CI 


H 


acyl 


amino acid 


CH 3 


CI 


NH 2 


acyl 


amino acid 


CH 3 


CI 


NH-cyclopropyl 


acyl 


amino acid 


CH 3 


CI 


NH-methyl 


acyl 


amino acid 


CH 3 


CI 


NH-ethyl 


acyl 


amino acid 


CH 3 


CI 


NH-acetyl 


acyl 


amino acid 


CH 3 


CI 


OH 


acyl 


amino acid 


CH 3 


CI 


OMe 


acyl 


amino acid 


CH 3 


CI 


OEt 


acyl 


amino acid 


CH 3 


CI 


O-cyclopropyl 


acyl 


amino acid 


CH 3 


CI 


O-acetyl 


acyl 


amino acid 


CH 3 


CI 


SH 


acyl 


amino acid 


CH 3 


CI 


SMe 



R 2 


R 3 


X 1 


X 2 


Y 


acyl 


amino acid 


CH 3 


CI 


SEt 


acyl 


amino acid 


CH 3 


CI 


S-cyclopropyl 


acyl 


amino acid 


CH 3 


CI 


F 


acyl 


amino acid 


CH 3 


CI 


CI 


acyl 


amino acid 


CH 3 


CI 


Br 


acyl 


amino acid 


CH 3 


CI 


I 


H 


acyl 


CH 3 


CI 


H 


H 


acyl 


CH 3 


CI 


NH 2 


H 


acyl 


CH 3 


CI 


NH-cyclopropyl 


H 


acyl 


CH 3 


CI 


NH-methyl 


H 


acyl 


CH 3 


CI 


NH-ethyl 


H 


acyl 


CH 3 


CI 


NH-acetyl 


H 


acyl 


CH 3 


CI 


OH 


H 


acyl 


CH 3 


CI 


OMe 


H 


acyl 


CH 3 


CI 


OEt 


H 


acyl 


CH 3 


CI 


O-cyclopropyl 


H 


acyl 


CH 3 


CI 


O-acetyl 


H 


acyl 


CH 3 


CI 


SH 


H 


acyl 


CH 3 


CI 


SMe 


H 


acyl 


CH 3 


CI 


SEt 


H 


acyl 


CH 3 


CI 


S-cyclopropyl 


H 


acyl 


CH 3 


CI 


F 


H 


acyl 


CH 3 


CI 


CI 


H 


acyl 


CH 3 


CI 


Br 


H 


acyl 


CH 3 


CI 


I 


H 


amino acid 


CH 3 


CI 


H 


H 


amino acid 


CH 3 


CI 


NH 2 


H 


amino acid 


CH 3 


CI 


NH-cyclopropyl 


H 


amino acid 


CH 3 


CI 


NH-methyl 


H 


amino acid 


CH 3 


CI 


NH-ethyl 


H 


amino acid 


CH 3 


CI 


NH-acetyl 


H 


amino acid 


CH 3 


CI 


OH 


H 


amino acid 


CH 3 


CI 


OMe 


H 


amino acid 


CH 3 


CI 


OEt 


H 


amino acid 


CH 3 


CI 


O-cyclopropyl 


H 


amino acid 


CH 3 


CI 


O-acetyl 


H 


amino acid 


CH 3 


CI 


SH 


H 


amino acid 


CH 3 


CI 


SMe 


H 


amino arid 


CH 3 


CI 


SEt 


H 


amino acid 


CH 3 


CI 


S-cyclopropyl 


H 


amino acid 


CH 3 


CI 


F 


H 


amino acid 


CH 3 


CI 


CI 


H 


amino acid 


CH 3 


CI 


Br 


H 


amino acid 


CH 3 


CI 


I 


amino acid 


amino acid 


CH 3 


CI 


H 


amino acid 


amino acid 


CH 3 


CI 


NH 2 


amino acid 


amino acid 


CH 3 


CI 


NH-cyclopropyl 



f 

R 


j_ __ . 

R 


X 1 


l *% 

X z 


Y 


amino acid 


amino acid 


CH 3 


CI 


NH-methyl 


amino acid 


amino acid 


CH 3 


CI 


NH-ethyl 


amino acid 


amino acid 


CH 3 


CI 


NH-acetyl 


amino acid 


amino acid 


CH 3 


CI 


OH 


amino acid 


amino acid 


CH 3 


CI 


OMe 


amino acid 


amino acid 


CH 3 


CI 


OEt 


amino acid 


amino acid 


CH 3 


CI 


O-cyclopropyl 


amino acid 


amino acid 


CH 3 


CI 


O-acetyl 


amino acid 


amino acid 


CH 3 


CI 


SH 


amino acid 


amino acid 


CH 3 


CI 


SMe 


amino acid 


amino acid 


CH 3 


CI 


SEt 


amino acid 


amino acid 


CH 3 


CI 


S-cyclopropyl 


amino acid 


amino acid 


CH 3 


CI 


F 


amino acid 


amino acid 


CH 3 


CI 


CI 


amino acid 


amino acid 


CH 3 


CI 


Br 


amino acid 


amino acid 


CH 3 


CI 


I 


amino acid 


H 


CH 3 


CI 


H 


amino acid 


H 


CH 3 


CI 


NH 2 


amino acid 


H 


CH 3 


CI 


NH-cyclopropyl 


amino acid 


H 


CH 3 


CI 


NH-methyl 


amino acid 


H 


CH 3 


CI 


NH-ethyl 


amino acid 


H 


CH 3 


CI 


NH-acetyl 


amino acid 


II 


CH 3 


CI 


OH 


amino acid 


H 


CH 3 


CI 


OMe 


amino acid 


H 


CH 3 


CI 


OEt 


amino acid 


H 


CH 3 


CI 


O-cyclopropyl 


amino acid 


H 


CH 3 


CI 


O-acetyl 


amino acid 


H 


CH 3 


CI 


SH 


amino acid 


H 


CH 3 


CI 


SMe 


amino acid 


H 


CH 3 


CI 


SEt 


amino acid 


H 


CH 3 


CI 


S-cyclopropyl 


amino acid 


H 


CH 3 


CI 


F 


amino acid 


H 


CH 3 


CI 


CI 


amino acid 


H 


CH 3 


CI 


Br 


amino acid 


H 


CH 3 


CI 


I 


amino acid 


acyl 


CH 3 


j:i 


H 


amino acid 


acyl 


CH 3 


CI 


NH 2 


amino acid 


acyl 


CH 3 


CI 


NH-cyclopropyl 


ammo acid 


acyl 


CH 3 


CI 


NH-methyl 


amino acid 


acyl 


CH 3 


CI 


NH-ethyl 


amino acid 


acyl 


CH 3 


CI 


NH-acetyl 


amino acid 


acyl 


CH 3 


CI 


OH 


amino acid 


acyl 


CH 3 


CI 


OMe 


amino acid 


acyl 


CH 3 


CI 


OEt 


amino acid 


acyl 


CH 3 


CI 


O-cyclopropyl 


amino acid 


acyl 


CH 3 


CI 


O-acetyl 


amino acid 


acyl 


CH 3 


CI 


SH 



368 



R 


R 


X 


X 


Y 


amino acid 


acyl 


CH 3 


CI 


SMe 


amino acid 


i 

acyl 


/^1T T 

CH 3 


/— 11 

CI 


SEt 


amino acid 


acyl 


CH3 


/^1 1 

CI 


S-cyclopropyl 


amino acid 


acyl 


CH3 


CI 


F 


amino acid 


acyl 


CH3 


CI 


CI 


ammo acid 


acyl 


CH 3 


CI 


Br 


amino acid 


acyl 


CH 3 


/"I 1 

CI 


I 


acyl 


TT 

H 


CF 3 


CI 


H 


* 

acyl 


H 


CF 3 


CI 


NH 2 


acyl 


H 


CF 3 


CI 


NH-cyclopropyl 


acyl 


H 


CF 3 


CI 


NH-methyl 


acyl 


H 


CF 3 


CI 


NH-ethyl 


acyl 


H 


GF 3 


CI 


NH-acetyl 


acyl 


H 


CF 3 


CI 


OH 


acyl 


H 


CF 3 


CI 


OMe 


acyl 


H 


CF3 


CI 


OEt 


acyl 


H 


CF 3 


CI 


O-cyclopropyl 


acyl 


H 


CF 3 


CI 


O-acetyl 


acyl 


H 


CF 3 


CI 


SH 


acyl 


H 


CF 3 


CI 


SMe 


acyl 


H 


CF 3 


CI 


SEt 


acyl 


H 


CF 3 


CI 


S-cyclopropyl 


acyl 


H 


CF 3 


CI 


F 


acyl 


H 


CF 3 


CI 


CI 


acyl 


T T 

H 


CF 3 


CI 


Br 


acyl 


H 


CF 3 


CI 


I 


acyl 


acyl 


CF 3 


CI 


H 


acyl 


acyl 


CF 3 


CI 


NH 2 


i 

acyl 


acyl 


CF 3 


CI 


NH-cyclopropyl 


acyl 


acyl 


CF 3 


CI 


NH-methyl 


acyl 


acyl 


CF 3 


CI 


NH-ethyl 


acyl 


acyl 


CF 3 


CI 


NH-acetyl 


acyl 


acyl 


rip 

CF 3 


CI 


OH 


acyl 


acyl 


CF3 


CI 


OMe 


acyl 


acyl 


CF3 


CI 


OEt 


acyl 


acyl 


CF 3 


CI 


O-cyclopropyl 


acyl 


acyl 


CF 3 


CI 


O-acetyl 


acyl 


acyl 


CF 3 


CI 


CTT 


acyl 


acyl 


CF 3 


CI 


SMe 


acyl 


acyl 


Ct* 3 


CI 


aEt 


**^v *■ 








0 -eye lopropy 1 


acyl 


acyl 


CF 3 


CI 


F 


acyl 


acyl 


CF 3 


CI 


CI 


acyl 


acyl 


CF 3 


CI 


Br 


acyl 


acyl 


CF 3 


CI 


I 


acyl 


amino acid 


CF 3 


CI 


H 


acyl 


amino acid 


CF 3 


CI 


NH 2 



369 



R 


R 


X 1 


X 2 


Y 


acyl 


amino acid 


CF 3 


ci 


NH-cyclopropyl 


acyl 


amino acid 


CF 3 


CI 


NH-methyl 


acyl 


amino acid 


CF 3 


CI 


NH-ethyl 


acyl 


amino acid 


CF 3 


CI 


NH-acetyl 


acyl 


amino acid 


CF 3 


CI 


OH 


acyl 


amino acid 


CF 3 


CI 


OMe 


acyl 


amino acid 


CF 3 


CI 


OEt 


acyl 


amino acid 


CF 3 


CI 


O-cyclopropyl 


acyl 


amino acid 


CF 3 


CI 


O-acetyl 


acyl 


amino acid 


CF 3 


CI 


SH 


acyl 


amino acid 


CF 3 


CI 


SMe 


acyl 


amino acid 


CF 3 


Ci 


SEt 


acyl 


amino acid 


CF 3 


CI 


S-cyclopropyl 


acyl 


amino acid 


CF 3 


CI 


F 


acyl 


amino acid 


CF 3 


CI 


CI 


acyl 


amino acid 


CF 3 


CI 


Br 


acyl 


amino acid 


CF 3 


CI 


I 


H 


acyl 


CF 3 


CI 


H 


H 


acyl 


CF 3 


CI 


NH 2 


H 


acyl 


CF 3 


CI 


NH-cyclopropyl 


H 


acyl 


CF 3 


CI 


NH-methyl 


H 


acyl 


CF 3 


CI 


NH-ethyl 


H 


acyl 


CF 3 


CI 


NH-acetyl 


H 


acyl 


CF 3 


CI 


OH 


H 


acyl 


CF 3 


CI 


OMe 


H 


acyl 


CF 3 


CI 


OEt 


H 


acyl 


CF 3 


CI 


O-cyclopropyl 


H 


acyl 


CF 3 


CI 


O-acetyl 


H 


acyl 


CF 3 


CI 


SH 


H 


acyl 


CF 3 


CI 


SMe 


H 


acyl 


CF 3 


CI 


SEt 


H 


acyl 


CF 3 


CI 


S-cyclopropyl 


H 


acyl 


CF 3 


CI 


F 


H 


acyl 


CF 3 


CI 


CI 


x T 

H 


acyl 


CF 3 


CI 


Br 


H 


acyl 


CF 3 


CI 


I 


T T 
H 


amino acid 


CF 3 


CI 


TT 

H 


TT 

H 


amino acid 


CF3 


CI 


NH 2 


TT 
H 


amino acid 


CF3 


CI 


\TTT 1 1 

NH-cyclopropyl 


TT 
H 


amino acid 


CF3 


CI 


NH-methyl 


n 


amino aClU 






JNri-etnyl 


H 


amino acid 


CF 3 


CI 


NH-acetyl 


H 


amino acid 


CF 3 


CI 


OH 


H 


amino acid 


CF 3 


CI 


OMe 


H 


amino acid 


CF 3 


CI 


OEt 


H 


amino acid 


CF 3 


CI 


O-cyclopropyl 


H 


amino acid 


CF 3 


CI 


O-acetyl 



K 


R 


v i 
X 


X 


Y 


TT 

ri 


amino acid 


CF 3 


PI 

CI 


SH 


TT 

ri 


amino acid 


Cr 3 


pi 


SMe 


TT 

ri 


amino acid 


PT? 

CF 3 


CI i 


SEt 


TT 

rl 


amino acid 


PTT 

CF 3 


pi 
CI 


S-cyclopropyl 


TT 

rl 


amino acid 


CF 3 


CI 


F 


TT 

rl 


amino acid 


CF 3 


CI 


p ] 
Cl 


TT 

rl 


amino acid 


Cr 3 


CI 


Br 


TT 

ri 


amino acid 


CF 3 


pi 

CI 


T 
I 


amino acid 


amino acid 


PT"? 

CF 3 


CI 


H 


amino acid 


amino acid 


CF 3 


pi 

CI 


VTTT 

NH 2 


amino acid 


amino acid 


PT"' 

CF 3 


Pi 

CI 


"KTT T 1 1 

NH-cyclopropyl 


amino acid 


amino acid 


CF 3 


Cl 


-v TT T a1 1 

NH-methyl 


amino acid 


amino acid 


CF 3 * 


Cl 


NH-ethyl 


amino acid 


amino acid 


CF 3 


Cl 


NH-acetyl 


amino acid 


amino acid 


/"'IT*' 

CF 3 


Cl 


OH 


amino acid 


amino acid 


CF 3 


Cl 


OMe 


amino acid 


ammo acid 


CF 3 


Cl 


OEt 


amino acid 


amino acid 


CF 3 


Cl 


O-cyclopropyl 


amino acid 


amino acid 


CF 3 


Cl 


O-acetyl 


amino acid 


amino acid 


CF 3 


Cl 


SH 


amino acid 


amino acid 


CF 3 


Cl 


SMe 


amino acid 


amino acid 


CF 3 


Cl 


SEt 


amino acid 


amino acid 


CF 3 


Cl 


S-cyclopropyl 


amino acid 


amino acid 


CF 3 


Cl 


F 


amino acid 


ammo acid 


CF 3 


Cl 


Cl 


amino acid 


amino acid 


CF 3 


Cl 


Br 


amino acid 


amino acid 


CF 3 


Cl 


I 


amino acid 


T T 

H 


CF 3 


CI 


T T 

H 


amino acid 


TT 


PT? 

CF 3 


Cl 


"K.TT T 

NH 2 


amino acid 


TT 

H 


PT? 

CF 3 


pi 

Cl 


NH-cyclopropyl 


amino acid 


ri 


CF 3 


PI 

CI 


"K TT T j.1 -f 

NH-methyl 


amino acid 


TT 

ri 


CF 3 


Pi 

Cl 


NH-ethyl 


amino acid 


TT 

ri 


Cr 3 


PI 

Cl 


XTT T „ „ .1 

NH-acetyl 


amino acid 


TT 

ri 


px? 

CJb 3 


PI 

Cl 


Pif T 

OH 


diii l no aciu 


TT 

ri 


Cr 3 


PI 
Cl 


P,A /T„ 

UMe 


amino aciu 


TT 

ri 


Cr 3 


PI 
Cl 


Ubt 


dillUlU aClQ 


TT 

n 


^r 3 


ci 


O-cyclopropyl 


ctrninu aciu 


n 




pi 

CI 


O-acetyl 


din in u dLiu 


ri 


\->r 3 




CTT 

bri 


dllllllvj aClU 


XJ 

ri 






^jvie 


amino acid 


H 


\-/X 3 


Cl 




amino acid 


H 


CF 3 


Cl 


S-cyclopropyl 


amino acid 


H 


CF 3 


Cl 


F 


amino acid 


H 


CF 3 


CI 


Cl 


amino acid 


H 


CF 3 


Cl 


Br 


amino acid 


H 


CF 3 


Cl 


I 


amino acid 


acyl 


CF 3 


Cl 


H 



371 



R 


R 


X 1 


1 ^ 

X 2 


Y 


amino acid 


acyl 


CF 3 


CI 


NH 2 


amino acid 


acyl 


CF 3 


CI 


NH-cyclopropyl 


amino acid 


acyl 


CF 3 


CI 


NH-methyl 


amino acid 


acyl 


CF 3 


CI 


NH-ethyl 


amino acid 


acyl 


CF 3 


CI 


NH-acetyl 


amino acid 


acyl 


CF 3 


CI 


OH 


amino acid 


acyl 


CF 3 


CI 


OMe 


amino acid 


acyl 


CF 3 


CI 


OEt 


amino acid 


acyl 


CF 3 


CI 


O-cyclopropyl 


amino acid 


acyl 


CF 3 


CI 


O-acetyl 


amino acid 


acyl 


CF 3 


CI 


SH 


amino acid 


acyl 


CF 3 


CI 


SMe 


amino acid 


acyl 


CF 3 


CI 


SEt 


amino acid 


acyl 


CF 3 


CI 


S-cyclopropyl 


amino acid 


acyl 


CF 3 


CI 


F 


amino acid 


acyl 


CF 3 


CI 


CI 


amino acid 


acyl 


CF 3 


CI 


Br 


amino acid 


acyl 


CF 3 


CI 


I 


acyl 


H 


Br 


CI 


H 


acyl 


H 


Br 


CI 


NH 2 


acyl 


H 


Br 


CI 


NH-cyclopropyl 


acyl 


H 


Br 


CI 


NH-methyl 


acyl 


H 


Br 


CI 


NH-ethyl 


acyl 


H 


Br 


CI 


NH-acetyl 


acyl 


H 


Br 


CI 


OH 


acyl 


H 


Br 


CI 


OMe 


acyl 


H 


Br 


CI 


OEt 


acyl 


H 


Br 


CI 


O-cyclopropyl 


acyl 


H 


Br 


CI 


O-acetyl 


acyl 


H 


Br 


CI 


SH 


acyl 


H 


1 Br 


CI 


SMe 


acyl 


H 


^3r 


CI 


SEt 


acyl 


H 


Br 


CI 


S-cyclopropyl 


acyl 


H 


Br 


CI 


F 


acyl 


H 


Br 


ci 


CI 


acyl 


H 


Br 


CI 


Br 


acyl 


T T 

H 


Br 


CI 


I 


acyl 


acyl 


Br 


CI 


H 


acyl 


acyl 


Br 


CI 


NH 2 


acyl 


acyl 


Br 


CI 


NH-cyclopropyl 




acyl 


oT 


CI 


NH-methyl 


acyl 


acyl 


Br 


CI 


NH-ethyl 


acyl 


acyl 


Br 


CI 


NH-acetyl 


acyl 


acyl 


Br 


CI 


OH 


acyl 


acyl 


Br 


CI 


OMe 


acyl 


acyl 


Br 


CI 


OEt 


acyl 


acyl 


Br 


CI 


O-cyclopropyl 



R 


R 


X 1 


X z 


Y 


acyl 


acyl 


Br 


CI 


O-acetyl 


acyl 


acyl 


Br 


CI 


SH 


acyl 


acyl 


Br 


CI 


SMe 


acyl 


acyl 


Br 


CI 


SEt 


acyl 


acyl 


Br 


CI 


S-cyclopropyl 


acyl 


acyl 


Br 


CI 


F 


acyl 


acyl 


Br 


CI 


Cl 


acyl 


acyl 


Br 


CI 


Br 


acyl 


acyl 


Br 


ei 


I 


acyl 


amino acid 


Br 


Cl 


H 


acyl 


amino acid 


Br 


Cl 


NH 2 


acyl 


amino acid 


Br 


Cl 


NH-cyclopropyl 


acyl 


amino acid 


Br 


Cl 


NH-methyl 


acyl 


amino acid 


Br 


Cl 


NH-ethyl 


acyl 


amino acid 


Br 


Cl 


NH-acetyl 


acyl 


amino acid 


Br 


Cl 


OH 


acyl 


amino acid 


Br 


Cl 


OMe 


acyl 


amino acid 


Br 


Cl 


OEt 


acyl 


amino acid 


Br 


Cl 


O-cyclopropyl 


acyl 


amino acid 


Br 


Cl 


O-acetyl 


acyl 


amino acid 


Br 


Cl 


SH 


acyl 


amino acid 


Br 


Cl 


SMe 


acyl 


amino acid 


Br 


Cl 


SEt 


acyl 


amino acid 


Br 


Cl 


S-cyclopropyl 


acyl 


amino acid 


Br 


Cl 


F 


acyl 


amino acid 


Br 


Cl 


Cl 


acyl 


amino acid 


Br 


Cl 


Br 


acyl 


amino acid 


Br 


Cl 


I 


H 


acyl 


Br 


Cl 


H 


H 


acyl 


Br 


Cl 


NH 2 


H 


acyl 


Br 


Cl 


NH-cyclopropyl 


H 


acyl 


Br 


Cl 


NH-methyl 


H 


acyl 


Br 


Cl 


NH-ethyl 


T T 

H 


acyl 


Br 


Cl 


NH-acetyl 


TT 

H 


acyl 


Br 


Cl 


OH 


T T 

H 


acyl 


Br 


Cl 


OMe 


TT 

ri 


acyl 


TT — 

Br 


Cl 


OEt 


TT 

H 


acyl 


Br 


Cl 


i~\ i i 

O-cyclopropyl 


TT 

H 


acyl 


Br 


Cl 


O-acetyl 


TT 

ri 


acyl 


Br 


Cl 


C1TT 

SH 


tr 
n 


acyl 


Dl 


\A 


ojvie 


H 


acyl 


Br 


Cl 


SEt 


H 


acyl 


Br 


Cl 


S-cyclopropyl 


H 


acyl 


Br 


Cl 


F 


H 


acyl 


Br 


Cl 


Cl 


H 


acyl 


Br 


Cl 


Br 


H 


acyl 


Br 


Cl 


I 



373 



R 


'3 

R 


X 1 


X 2 


Y 


H 


amino acid 


Br 


CI 


H 


H 


amino acid 


Br 


CI 


NH 2 


T T 

H 


amino acid 


Br 


CI 


NH-cyclopropyl 


H 


amino acid 


Br 


CI 


NH-methyl 


H 


amino acid 


Br 


CI 


NH-ethyl 


H 


amino acid 


Br 


CI 


NH-acetyl 


H 


amino acid 


Br 


CI 


OH 


H 


amino acid 


Br 


CI 


OMe ! 


H 


amino acid 


Br 


CI 


OEt 


H 


amino acid 


Br 


CI 


O-cyclopropyl 


H 


amino acid 


Br 


CI 


O-acetyl 


H 


amino acid 


Br 


CI 


SH 


H 


amino acid 


Br 


CI 


SMe 


H 


amino acid 


Br 


CI 


SEt 


H 


amino acid 


Br 


CI 


S-cyclopropyl 


H 


amino acid 


Br 


CI 


F 


H 


amino acid 


Br 


CI 


CI 


H 


amino acid 


Br 


CI 


Br 


H 


amino acid 


Br 


CI 


I 


amino acid 


amino acid 


Br 


CI 


H 


amino acid 


amino acid 


Br 


CI 


NH 2 


amino acid 


amino acid 


Br 


CI 


NH-cyclopropyl 


amino acid 


amino acid 


Br 


CI 


NH-methyl 


amino acid 


amino acid 


Br 


CI 


NH-ethyl 


amino acid 


amino acid 


Br 


CI 


NH-acetyl 


amino acid 


amino acid 


Br 


CI 


OH 


amino acid 


amino acid 


Br 


CI 


OMe 1 


amino acid 


amino acid 


Br 


CI 


OEt 


amino acid 


amino acid 


Br 


CI 


O-cyclopropyl 


amino acid 


amino acid 


Br 


CI 


O-acetyl 


amino acid 


amino acid 


Br 


CI 


SH 


amino acid 


amino acid 


Br 


CI 


SMe 


amino acid 


amino acid 


Br 


CI 


SEt 


amino acid 


amino acid 


Br 


CI 


S-cyclopropyl 


amino acid 


amino acid 


Br 


CI 


F 


amino acid 


amino acid 


Br 


CI 


CI 


ammo acid 


amino acid 


Br 


CI 


Br ! 


amino acid 


amino acid 


Br 


CI 


T 
I 


amino acid 


TJ 

ri 


DT 


CI 


TJ 

H 


amino acid 


T T 

H 


Br 


CI 


\TTT 

NH 2 


alllUUJ aClU 


T_T 

n 


r>r 




jn ri-cyciopropy i 


amino acid 


H 


Br 


CI 


NH-methyl 


amino acid 


H 


Br 


CI 


NH-ethyl 


amino acid 


H 


Br 


CI 


NH-acetyl 


amino acid 


H 


Br 


CI 


OH 


amino acid 


H 


Br 


CI 


OMe 


amino acid 


H 


Br 


CI 


OEt 



374 



R 


R 


X 1 


X 2 


Y 


amino acid 


H 


Br 


Cl 


O-cyclopropyl 


amino acid 


H 


Br 


Cl 


O-acetyl 


amino acid 


TT 

H 


Br 


Cl 


SH 


amino acid 


H 


Br 


Cl 


SMe 


amino acid 


H 


Br 


Cl 


SEt 


ammo acid 


H 


Br 


Cl 


S-cyclopropyl 


ammo acid 


H 


Br 


Cl 


F 


ammo acid 


H 


Br 


Cl 


Cl 


amino acid 


H 


Br 


Cl 


Br 


amino acid 


H 


Br 


Cl 


I 


amino acid 


acyl 


Br 


Cl 


H 


amino acid 


acyl 


Br 


Cl 


NH 2 


amino acid 


acyl 


Br 


Cl 


NH-cyclopropyl 


amino acid 


acyl 


Br 


Cl 


NH-methyl 


amino acid 


acyl 


Br 


Cl 


NH-ethyl 


amino acid 


acyl 


Br 


Cl 


NH-acetyl 


amino acid 


acyl 


Br 


Cl 


OH 


amino acid 


acyl 


Br 


Cl 


OMe 


amino acid 


acyl 


Br 


Cl 


OEt 


amino acid 


acyl 


Br 


Cl 


O-cyclopropyl 


amino acid 


acyl 


Br 


Cl 


O-acetyl 


amino acid 


acyl 


Br 


Cl 


SH 


amino acid 


acyl 


Br 


Cl 


SMe 


amino acid 


acyl 


Br 


Cl 


SEt 


amino acid 


acyl 


Br 


Cl 


S-cyclopropyl 


amino acid 


acyl 


Br 


Cl 


F 


amino acid 


acyl 


Br 


Cl 


Cl 


amino acid 


acyl 


Br 


Cl 


Br 


amino acid 


acyl 


Br 


Cl 


I 


acyl 


H 


CI 


Cl 


H 


acyl 


H 


CI 


Cl 


NH 2 


acyl _j 


H 


CI 


Cl 


NH-cyclopropyl 


acyl 


H 


CI 


Cl 


NH-methyl 


acyl 


TT 

H 


CI 


Cl 


NH-ethyl 


acyl 


H 


CI 


Cl 


NH-acetyl 


acyl 


TT 

H 


CI 


Cl 


OH 


acyl 


XT 


CI 


Cl 


OMe 


acyl 


TT 
ti 


CI 


Cl 


OEt 


acyl 


TT 
ti 


CI 


Cl 


O-cyclopropyl 


acyl 


XT 

ti 


CI 


Cl 


O-acetyl 


Clvjrl 


R 






CLT 
Oil 


acyl 


H 


Cl 


Cl 


SMe 


acyl 


H 


CI 


Cl 


SEt 


acyl 


H 


Cl 


Cl 


S-cyclopropyl 


acyl 


H 


Cl 


Cl 


F 


acyl 


H 


Cl 


Cl 


Cl 


acyl 


H 


Cl 


Cl 


Br 



375 



1 

R 


— . 

R 


i — i 

X 1 


X 2 


Y 


acyl 


H 


CI 


CI 


I 


acyl 


acyl 


CI 


CI 


H 


acyl 


acyl 


CI 


CI 


NH 2 


acyl 


acyl 


CI 


CI 


NH-cyclopropyl 


acyl 


acyl 


CI 


CI 


NH-methyl 


acyl 


acyl 


CI 


CI 


NH-ethyl 


acyl 


acyl 


CI 


CI 


NH-acetyl 


acyl 


acyl 


CI 


CI 


OH 


acyl 


acyl 


CI 


CI 


OMe 


acyl 


acyl 


CI 


CI 


OEt 


acyl 


acyl 


CI 


CI 


O-cyclopropyl 


acyl 


acyl 


CI 


CI 


O-acetyl^ 


acyl 


acyl 


CI 


CI 


SH 


acyl 


acyl 


CI 


CI 


SMe 


acyl 


acyl 


CI 


CI 


SEt 


acyl 


acyl 


CI 


CI 


S-cyclopropyl 


acyl 


acyl 


CI 


CI 


F 


acyl 


acyl 


CI 


CI 


CI 


acyl 


acyl 


CI 


CI 


Br 


acyl 


acyl 


CI 


CI 


I 


acyl 


amino acid 


CI 


CI 


H 


acyl 


amino acid 


CI 


CI 


NH 2 


acyl 


amino acid 


CI 


CI 


NH-cyclopropyl 


acyl 


amino acid 


CI 


CI 


NH-methyl 


acyl 


amino acid 


CI 


CI 


NH-ethyl 


acyl 


amino acid 


CI 


CI 


NH-acetyl 


acyl 


amino acid 


CI 


CI 


OH 


acyl 


amino acid 


CI 


CI 


OMe 


acyl 


amino acid 


CI 


CI 


OEt 


acyl 


amino acid 


CI 


CI 


O-cyclopropyl 


acyl 


amino acid 


CI 


CI 


O-acetyl 


acyl 


amino acid 


CI 


CI 


SH 


acyl 


amino acid 


CI 


CI 


SMe 


acyl 


amino acid 


CI 


CI 


SEt 


acyl 


amino acid 


CI 


CI 


S-cyclopropyl 


acyl 


amino acid 


CI 


CI 


F 


acyl 


amino acid 


CI 


CI 


CI 


acyl 


amino acid 


CI 


CI 


Br 


acyl 


amino acid 


CI 


CI 


I 


H 


acyl 


CI 


CI 


H 


IT 


acyl 


CI 


CI 


"VTTT 

NH2 


H 


acyl 


CI 


CI 


NH-cyclopropyl 


H 


acyl 


CI 


CI 


NH-methyl 


H 


acyl 


CI 


CI 


NH-ethyl 


H 


acyl 


CI 


CI 


NH-acetyl 


H 


acyl 


CI 


CI 


OH 


H 


acyl 


CI 


CI 


OMe 



376 



R 2 


R* 


X 1 


X 2 


Y 


H 


acyl 


CI 


CI 


OEt 


H 


acyl 


CI 


CI 


O-cyclopropyl 


H 


acyl 


CI 


CI 


O-acetyl 


H 


acyl 


CI 


CI 


SH 


H 


acyl 


CI 


CI 


SMe 


H 


acyl 


CI 


CI 


SEt 


H 


acyl 


CI 


CI 


S-cyclopropyl 


H 


acyl 


CI 


CI 


F 


H 


acyl 


CI 


CI 


CI 


H 


acyl 


CI 


CI 


Br 


H 


acyl 


CI 


CI 


I 


H 


amino acid 


CI 


CI 


H 


H 


amino acid 


CI 


CI 


NH 2 


H 


amino acid 


CI 


CI 


NH-cyclopropyl 


H 


amino acid 


CI 


CI 


NH-methyl 


H 


amino acid 


CI 


CI 


NH-ethyl 


H 


amino acid 


CI 


CI 


NH-acetyl 


H 


amino acid 


CI 


CI 


OH 


H 


amino acid 


CI 


CI 


OMe 


H 


amino acid 


CI 


CI 


OEt 


H 


amino acid 


CI 


CI 


O-cyclopropyl 


H 


amino acid 


CI 


CI 


O-acetyl 


H 


amino acid 


CI 


CI 


SH 


H 


amino acid 


CI 


CI 


SMe 


H 


amino acid 


CI 


CI 


SEt 


H 


amino acid 


CI 


CI 


S-cyclopropyl 


H 


amino acid 


CI 


CI 


F 


H 


amino acid 


CI 


CI 


CI 


H 


amino acid 


CI 


CI 


Br 


H 


amino acid 


CI 


CI 


I 


amino acid 


amino acid 


CI 


CI 


H 


amino acid 


amino acid 


CI 


CI 


NH 2 


amino acid 


amino acid 


CI 


CI 


NH-cyclopropyl 


amino acid 


amino acid 


CI 


CI 


NH-methyl 


amino acid 


amino acid 


CI 


CI 


NH-ethyl 


amino acid 


amino acid 


CI 


CI 


NH-acetyl 


amino acid 


amino acid 


CI 


CI 


OH 


amino acid 


amino acid 


CI 


CI 


OMe 


amino acid 


amino acid 


CI 


CI 


OEt 


amino acid 


amino acid 


CI 


CI 


O-cyclopropyl 


amino acid 


amino acid 


CI 


CI 


O-acetyl 


amino acid 


amino acid 


CI 


CI 


SH 


amino acid 


amino acid 


CI 


CI 


SMe 


amino acid 


amino acid 


CI 


CI 


SEt 


amino acid 


amino acid 


CI 


CI 


S-cyclopropyl 


amino acid 


amino acid 


CI 


CI - 


F 


amino acid 


amino acid 


CI 


CI 


CI 



377 



R 2 


R 3 


X 1 


X 2 


Y 


amino acid 


amino acid 


CI 


CI 


Br 


amino acid 


amino acid 


CI 


CI 


I 


amino acid 


H 


CI 


CI 


H 


amino acid 


H 


CI 


CI 


NH 2 


amino acid 


H 


CI 


CI 


NH-cyclopropyl 


amino acid 


H 


CI 


CI 


NH-methyl 


amino acid 


H 


CI 


CI 


NH-ethyl 


amino acid 


H 


CI 


CI 


NH-acetyl 


amino acid 


H 


CI 


CI 


OH 


amino acid 


H 


CI 


CI 


OMe 


amino acid 


H 


CI 


CI 


OEt 


amino acid 


H 


CI 


CI 


O-cyclopropyl 


amino acid 


H 


CI 


CI j 


O-acetyl 


amino acid 


H 


CI 


CI 


SH 


amino acid 


H 


CI 


CI 


SMe 


amino acid 


H 


CI 


CI 


SEt 


amino acid 


H 


CI 


CI 


S-cyclopropyl 


amino acid 


H 


CI 


CI 


F 


amino acid 


H 


CI 


CI 


CI 


amino acid 


H 


CI 


CI 


Br 


amino acid 


H 


CI 


CI 


I 


amino acid 


acyl 


CI 


CI 


H 


amino acid 


acyl 


CI 


CI 


NH 2 


amino acid 


acyl 


CI 


CI 


NH-cyclopropyl 


amino acid 


acyl 


CI 


CI 


NH-methyl 


amino acid 


acyl 


CI 


CI 


NH-ethyl 


amino acid 


acyl 


CI 


CI 


NH-acetyl 


amino acid 


acyl 


CI 


CI 


OH 


amino acid 


acyl 


CI 


CI 


OMe 


amino acid 


acyl 


CI 


CI 


OEt 


amino acid 


acyl 


CI 


CI 


O-cyclopropyl 


amino acid 


acyl 


CI 


CI 


O-acetyl 


amino acid 


acyl 


CI 


CI 


SH 


amino acid 


acyl 


CI 


CI 


SMe 


amino acid 


acyl 


CI 


ci , 


SEt 


amino acid 


acyl 


CI 


CI 


S-cyclopropyl 


amino acid 


acyl 


CI 


CI 


F 


amino acid 


acyl 


CI 


CI 


CI 


amino acid 


acyl 


CI 


CI 


Br 


amino acid 


acyl 


CI 


CI 


I 


acyl 


H 


F 


CI 


H 


acyl 


H 


F 


CI 


NH 2 


acyl 


H 


F 


ci 


NH-cyclopropyl 


acyl 


H 


F 


CI 


NH-methyl 


acyl 


H 


F 


CI 


NH-ethyl 


acyl 


H 


F 


CI 


NH-acetyl 


acyl 


H 


F 


CI 


OH 



378 



R 


R 


X 1 


X 2 


Y 


acyl 


H 


F 


CI 


OMe 


_ i 
acyl 


TT 

H 


F 


CI 


OEt 


acyl 


TT 

H 


F 


CI 


O-cyclopropyl 


acyl 


T T 

H 


F 


CI 


O-acetyl 


acyl 


TT 

H 


F 


CI 


SH 


acyl 


TT 

H 


F 


CI 


SMe 


i _ i 
acyl 


H 


F 


CI 


SEt 


acyl 


H 


F 


CI 


S-cyclopropyl 


acyl 


H 


F 


CI 


F 


acyl 


H 


F 


CI 


CI 


acyl 


H 


F 


CI 


Br 


acyl 


H 


F 


CI 


I 


acyl 


acyl 


F 


CI 


H 


acyl 


acyl 


F 


CI 


NH 2 


acyl 


acyl 


F 


CI 


NH-cyclopropyl ! 


acyl 


acyl 


F 


CI 


NH-methyl 


acyl 


acyl 


F 


CI 


NH-ethyl 


acyl 


acyl 


F 


CI 


NH-acetyl 


acyl 


acyl 


F 


CI 


OH 


acyl 


acyl 


F 


CI 


OMe 


acyl 


acyl 


F 


CI 


OEt 


acyl 


acyl 


F 


CI 


O-cyclopropyl 


acyl 


acyl 


F 


CI 


O-acetyl 


acyl 


acyl 


F 


CI 


SH 


acyl 


acyl 


F 


CI 


SMe 


acyl 


acyl 


F 


CI 


SEt 


acyl 


acyl 


F 


CI 


S-cyclopropyl 


acyl 


acyl 


F 


CI 


F 


— i 
acyl 


acyl 


F 


CI 


CI 


acyl 


acyl 


F 


CI 


Br 


acyl 


acyl 


F 


CI 


I 


acyl 


amino acid 


F 


CI 


H 


acyl 


amino acid 


F 


CI 


NH 2 


acyl 


amino acid 


F 


CI 


NH-cyclopropyl 


acyl 


amino acid 


T~» 

F 


CI 


NH-methyl 


acyl 


amino acid 


T"" ' 

F 


CI 


NH-ethyl 


acyl 


amino acid 


T? 

F 


CI 


NH-acetyl 


acyl 


amino acid 


T? 

r 


CI 


AT T 

OH 


acyl 


amino acid 


T? 

r 


CI 


OMe 


acyl 


amino acid 


x? 
r 


CI 


OEt 


acyl 


dill a^lU 


r 




vj-cyciopropyi 


acyl 


amino acid 


F 


CI 


O-acetyl 


acyl 


amino acid 


F 


CI 


SH 


acyl 


amino acid 


F 


CI 


SMe 


acyl 


amino acid 


F 


CI 


SEt 


acyl 


amino acid 


F 


CI 


S-cyclopropyl 


acyl 


amino acid 


F 


CI 


F 



R 


R 


X 


X 


Y 


acyl 


amino acid 


F 


CI 


CI 1 


acyl 


amino acid 


F 


CI 


Br 


acyl 


amino acid 


F 


CI 


I 


H 


acyl 


F 


CI 


H 


TT 

H 


acyl 


F 


CI 


NH 2 


TT 


~ i 
acyl 


F 


CI 


NH-cyclopropyl 


T T 

H 


acyl 


F 


CI 


NH-methyl 


T T 

H 


acyl 


F 


CI 


NH-ethyl 


TT 

H 


acyl 


F 


CI 


NH-acetyl 


TT 

H 


acyl 


F 


CI 


OH 


T T 

H 


acyl 


F 


CI 


OMe 


T T 

H 


acyl 


F 


CI 


OEt 


T T 

H 


acyl 


F 


CI 


O-cyclopropyl 


T T 

H 


acyl 


F 


CI 


O-acetyl 


H 


acyl 


F 


CI 


SH 


H 


acyl 


F 


CI 


SMe 


H 


acyl 


F 


CI 


SEt 


H 


acyl 


F 


CI 


S-cyclopropyl 


H 


acyl 


F 


CI 


F 


H 


acyl 


F 


CI 


CI 


T T 

H 


acyl 


F 


CI 


Br 


TT 

H 


acyl 


F 


CI 


I 


H 


amino acid 


F 


CI 


H 


T T 

H 


amino acid 


F 


CI 


NH 2 


T T 

H 


amino acid 


F 


CI 


NH-cyclopropyl 


T T 

H 


amino acid 


F 


CI 


NH-methyl 


TT 

H 


amino acid 


F 


CI 


NH-ethyl 


T T 

H 


amino acid 


F 


CI 


NH-acetyl 


T T 

H 


amino acid 


F 


CI 


OH 


T T 

H 


amino acid 


F 


CI 


OMe 


TT 


amino acid 


F 


CI 


OEt 


TT 


amino acid 


F 


CI 


O-cyclopropyl 


TT 

rl 


amino acid 


F 


CI 


O-acetyl 


TJ 

H 


amino acid 


F 


CI 


SH 


TT 

rl 


amino acid 


in 

r 


CI 


SMe 


rl 


amino acid 




CI 


SEt 


TT 
XI 


amino acid 


T? 

r 


CI 


S-cyclopropyl 


TJ 

rl 


ammo acid 


r 


CI 


T? 

r 


tj 
n 


ammo acid 


17 

r 


CI 


CI 


rl 


amino acid 


T7 

r 


CI 


Br 


H 


amino arid 




VI 


T 

i 


amino acid 


amino acid 


F 


CI 


H 


amino acid 


amino acid 


F 


CI 


NH 2 


amino acid 


amino acid 


F 


CI 


NH-cyclopropyl 


amino acid 


amino acid 


F 


CI 


NH-methyl 


amino acid 


amino acid 


F 


CI 


NH-ethyl 


amino acid 


amino acid 


F 


CI 


NH-acetyl 



R 


R 


X 


X 


Y 


amino acid 


amino acid 


r 


CI 


/~\T T 

OH 


amino acid 


ammo acid 


r? 
r 


CI 


OMe 


amino acid 


amino acid 


T7 

r 


CI 


Obt 


amino acid 


amino acid 


TT 


CI 


O-cyclopropyl 


amino acid 


amino acid 


T? 

r 


CI 


O-acetyl 


amino acid 


amino acid 


b 


CI 


f(T T 

SH 


amino acid 


amino acid 


F 


CI 


SMe 


amino acid 


amino acid 


F 


CI 


SEt 


amino acid 


amino acid 


F 


CI 


S-cyclopropyl 


amino acid 


amino acid 


F 


CI 


TT 

F 


amino acid 


amino acid 


F 


CI 


CI 


amino acid 


amino acid 


T^ 

F 


/"II 

CI 


Br 


amino acid 


amino acid 


F 


CI 


I 


amino acid 


T T 

H 


F 


CI 


H 


amino acid 


T T 

H 


F 


CI 


NH 2 


amino acid 


T T 

H 


F 


CI 


NH-cyclopropyl 


amino acid 


H 


F 


CI 


NH-methyl 


amino acid 


T Y 

H 


T"» 

F 


CI 


NH-ethyl 


amino acid 


H 


F 


CI 


NH-acetyl 


amino acid 


H 


F 


CI 


OH 


amino acid 


TT 

H 


F 


CI 


OMe 


amino acid 


TT 

H 


F 


CI 


OEt 


amino acid 


T T 

H 


F 


y~"i1 

CI 


O-cyclopropyl 


amino acid 


T T 

H 


F 


CI 


O-acetyl 


amino acid 


TT 

H 


T"' 

F 


CI 


SH 


amino acid 


TT 

H 


F 


CI 


SMe 


amino acid 


TT 

H 


F 


CI 


SEt 


amino acid 


XT 

H 


F 


CI 


S-cyclopropyl 


amino acid 


XT 

ti 


T? 
t 


CI 


F 


amino acid 


TT 

H 


F 


/— t 1 

CI 


CI 


amino acid 




T? 

r 


CI 


Br 


amino acid 


TT 

n 


b 


CI 


T 
1 


amino acid 


acyl 


b 


CI 


TT 

H 


amino acid 


acyl 


T? 

r 


CI 


XTTT 


amino acid 


acyl 


T? 

r 


CI 


NH-cyclopropyl 


amino acid 


acyl 


X7 

r 


L,l 


JNH-m ethyl 


amino acta 


acyl 


T? 

r 




iNri-etnyl 


amino aciu 


acyl 


V 
r 




JNxi-acetyl 


amino aciu 


acyl 


r 




Url 


amino aciu 


acyl 


T? 

r 


fi 








r 


CI 


OFt 


amino acid 


acyl 


F 


CI 


O-cyclopropyl 


amino acid 


acyl 


F 


CI 


O-acetyl 


amino acid 


acyl 


F 


CI 


SH 


amino acid 


acyl 


F 


CI 


SMe 


amino acid 


acyl 


F 


CI 


SEt 


amino acid 


acyl 


F 


CI 


S-cyclopropyl 



381 



R 2 


i — i 1 

R 


X 1 


X 2 


Y 


amino acid 


acyl 


F 


CI 


F 


amino acid 


acyl 


F 


CI 


CI 


amino acid 


acyl 


F 


CI 


Br 


amino acid 


acyl 


F 


CI 


I 


acyl 


H 


NH 2 


CI 


H 


acyl 


H 


NH 2 


CI 


NH 2 


acyl 


H 


NH 2 


CI 


NH-cyclopropyl 


acyl 


H 


NH 2 


CI 


NH-methyl 


acyl 


H 


NH 2 


CI 


NH-ethyl 


acyl 


H 


NH 2 


CI 


NH-acetyl 


acyl 


H 


NH 2 


CI 


OH 


acyl 


H 


NH 2 


CI 


OMe 


acyl 


H 


NH 2 


CI 


OEt 


acyl 


H 


NH 2 


CI 


O-cyclopropyl 


acyl 


H 


NH 2 


CI 


O-acetyl 


acyl 


H 


NH 2 


CI 


SH 


acyl 


H 


NH 2 


CI 


SMe 


acyl 


H 


NH 2 


CI 


SEt 


acyl 


H 


NH 2 


CI 


S-cyclopropyl 


acyl 


H 


NH 2 


CI 


F 


acyl 


H 


NH 2 


CI 


CI 


acyl 


H 


NH 2 


CI 


Br 


acyl 


H 


NH 2 


CI 


I 


acyl 


acyl 


NH 2 


CI 


H 


acyl 


acyl 


NH 2 


CI 


NH 2 


acyl 


acyl 


NH 2 


CI 


NH-cyclopropyl 


acyl 


acyl 


NH 2 


CI 


NH-methyl 


acyl 


acyl 


NH 2 


CI 


NH-ethyl 


acyl 


acyl 


NH 2 


CI 


NH-acetyl 


acyl 


acyl 


NH 2 


CI 


OH 


acyl 


acyl 


NH 2 


CI 


OMe 


acyl 


acyl 


NH 2 


CI 


OEt 


acyl 


acyl 


NH 2 


CI 


O-cyclopropyl 


acyl 


acyl 


NH 2 


CI 


O-acetyl 


acyl 


acyl 


NH 2 


CI 


SH 


acyl 


acyl 


NH 2 


CI 


SMe 


acyl 


acyl 


NH 2 


CI 


SEt 


acyl 


acyl 


NH 2 


CI 


S-cyclopropyl 


acyl 


acyl 


NH 2 


CI 


F 


acyl 


acyl 


NH 2 


CI 


CI 


acyl 


acyl 


XTTT 

NH 2 


/—II 

CI 


Br 


acyl 


acyl 


NH 2 


CI 


I 


acyl 


amino acid 


NH 2 


CI 


H 


acyl 


amino acid 


NH 2 


CI 


NH 2 


acyl 


amino acid 


NH 2 , 


CI 


NH-cyclopropyl 


acyl 


amino acid 


NH 2 


CI 


NH-methyl 


acyl 


amino acid 


NH 2 


CI 


NH-ethyl 



R 


1 1 : 1 

R 


i — i — : ■ 

X 1 


X 2 


Y 


acyl 


amino acid 


NH 2 


CI 


NH-acetyl 


acyl 


amino acid 


NH 2 


CI 


OH 


acyl 


amino acid 


NH 2 


CI 


OMe 


acyl 


amino acid 


NH 2 


CI 


OEt 


acyl 


amino acid 


NH 2 


CI 


O-cyclopropyl 


acyl 


amino acid 


NH 2 


CI 


O-acetyl 


acyl 


amino acid 


NH 2 


CI 


SH 


acyl 


amino acid 


NH 2 


CI 


SMe 


acyl 


amino acid 


NH 2 


CI 


SEt 


acyl 


amino acid 


NH 2 


CI 


S-cyclopropyl 


acyl 


amino acid 


NH 2 


CI 


F 


acyl 


amino acid 


NH 2 


CI 


CI 


acyl 


amino acid 


NH 2 


CI 


Br 


acyl 


amino acid 


NH 2 


CI 


I 


H 


acyl 


NH 2 


CI 


H 


H 


acyl 


NH 2 


CI 


NH 2 


H 


acyl 


NH 2 


CI 


NH-cyclopropyl 


H 


acyl 


NH 2 


CI 


NH-methyl 


H 


acyl 


NH 2 


CI 


NH-ethyl 


H 


acyl 


NH 2 


CI 


NH-acetyl 


H 


acyl 


NH 2 


CI 


OH 


H 


acyl 


NH 2 


CI 


OMe 


H 


acyl 


NH 2 


CI 


OEt 


H 


acyl 


NH 2 


CI 


O-cyclopropyl 


H 


acyl 


NH 2 


CI 


O-acetyl 


H 


acyl 


NH 2 


CI 


SH 


H 


acyl 


NH 2 


CI 


SMe 


H 


acyl 


NH 2 


CI 


SEt 


H 


acyl 


NH 2 


CI 


S-cyclopropyl 


H 


acyl 


NH 2 


CI 


F 


H 


acyl 


NH 2 


CI 


CI 


H 


acyl 


NH 2 


CI 


Br 


H 


acyl 


NH 2 


CI 


I 


H 


amino acid 


NH 2 


CI 


H 


H 


amino acid 


NH 2 


CI 


NH 2 


H 


amino acid 


NH 2 


CI 


NH-cyclopropyl 


x T 

H 


amino acid 


NH 2 


CI 


NH-methyl 


TT 

H 


amino acid 


NH 2 


CI 


NH-ethyl 


TT 

H 


amino acid 


NH 2 


CI 


NH-acetyl 


H 


amino acid 


NH 2 


CI 


OH 


TT 

±1 


amino acid 


\TTT 

JMH 2 


CI 


OMe 


H 


amino acid 


NH 2 


CI 


OEt 


H 


amino acid 


NH 2 


CI 


O-cyclopropyl 


H 


amino acid 


NH 2 


CI 


O-acetyl 


H 


amino acid 


NH 2 


CI 


SH 


H 


amino acid 


NH 2 


CI 


SMe 


H 


amino acid 


NH 2 


CI 


SEt 



383 



R 2 


R* j 


X 1 


X 2 


Y 


H 


amino acid 


NH 2 


CI 


S-cyclopropyl 


H 


amino acid 


NH 2 


CI 


F 


H 


amino acid 


NH 2 


CI 


CI 


H 


amino acid 


NH 2 


CI 


Br 


H 


amino acid 


NH 2 


CI 


I 


amino acid 


amino acid 


NH 2 


CI 


H 


amino acid 


amino acid 


NH 2 


CI 


NH 2 


amino acid 


amino acid 


NH 2 


CI 


NH-cyclopropyl 


amino acid 


amino acid 


NH 2 


CI 


NH-methyl 


amino acid 


amino acid 


NH 2 


CI 


NH-ethyl 


amino acid 


amino acid 


NH 2 


CI 


NH-acetyl 


amino acid 


amino acid 


NH 2 


CI 


OH 


amino acid 


amino acid 


NH 2 


CI 


OMe 


amino acid 


amino acid 


NH 2 


CI 


OEt 


amino acid 


amino acid 


NH 2 


CI 


O-cyclopropyl 


amino acid 


amino acid 


NH 2 


CI 


O-acetyl \ 


amino acid 


amino acid 


NH 2 


CI 


SH 


amino acid 


amino acid 


NH 2 


CI 


SMe 


amino acid 


amino acid 


NH 2 


CI 


SEt 


amino acid 


amino acid 


NH 2 


CI 


S-cyclopropyl 


amino acid 


amino acid 


NH 2 


CI 


F 


amino acid 


amino acid 


NH 2 


CI 


CI 


amino acid 


amino acid 


NH 2 


CI 


Br 


amino acid 


amino acid 


NH 2 


CI 


I 


amino acid 


H 


NH 2 


CI 


H 


amino acid 


H 


NH 2 


CI 


NH 2 


amino acid 


H 


NH 2 


CI 


NH-cyclopropyl 


amino acid 


H 


NH 2 


CI 


NH-methyl 


amino acid 


H 


NH 2 


CI j 


NH-ethyl 


amino acid 


H 


NH 2 


CI 


NH-acetyl 


amino acid 


H 


NH 2 


CI 


OH 


amino acid 


H 


NH 2 


CI 


OMe 


amino acid 


H 


NH 2 


CI 


OEt 


amino acid 


H 


NH 2 


CI 


O-cyclopropyl 


amino acid 


Ht 


NH 2 


CI 


O-acetyl 


amino acid 


H 


NH 2 


CI 


SH 


amino acid 


H 


NH 2 


CI 


SMe 


amino acid 


H 


NH 2 


CI 


SEt 


amino acid 


H 


NH 2 


CI 


S-cyclopropyl 


amino acid 


H 


NH 2 


CI 


F 


ammo acid 


TT 
tl 


V TT T 

NH 2 


CI 


CI 


amino acid 


H 


NH 2 


CI 


Br 


amino acid 


H 


NH 2 


CI 


I 


amino acid 


acyl 


NH 2 


CI 


H 


amino acid 


acyl 


NH 2 


CI 


NH 2 


amino acid 


acyl 


NH 2 


CI 


NH-cyclopropyl 


amino acid 


acyl 


NH 2 


CI 


NH-methyl 



384 



R 


R 


X' 


X 2 


Y 


amino acid 


acyl 


NH 2 


Cl 


NH-ethyl 


amino acid 


acyl 


NH 2 


CI 


NH-acetyl 


ammo acid 


acyl 


NH 2 


Cl 


OH 


amino acid 


acyl 


NH 2 


Cl 


OMe 


amino acid 


acyl 


NH 2 


Cl 


OEt 


amino acid 


acyl 


NH 2 


Cl 


O-cyclopropyl 


ammo acid 


acyl 


NH 2 


Cl 


O-acetyl 


ammo acid 


acyl 


NH 2 


Cl 


SH 


ammo acid 


acyl 


NH 2 


Cl 


SMe 


amino acid 


acyl 


NH 2 


Cl 


SEt 


amino acid 


acyl 


NH 2 


Cl 


S-cyclopropyl 


amino acid 


acyl 


NH 2 


Cl 


F 


amino acid 


acyl 


NH 2 


Cl 


Cl 


amino acid 


acyl 


NH 2 


Cl 


Br 


amino acid 


acyl 


NH 2 


Cl 


I 


acyl 


H 


SH 


Cl 


H 


acyl 


H 


SH 


Cl 


NH 2 


acyl 


H 


SH 


Cl 


NH-cyclopropyl 


acyl 


H 


SH 


Cl 


NH-methyl 


acyl 


H 


SH 


Cl 


NH-ethyl 


acyl 


H 


SH 


Cl 


NH-acetyl 


acyl 


H 


SH 


Cl 


OH 


acyl 


H 


SH 


Cl 


OMe 


acyl 


H 


SH 


Cl 


OEt 


acyl 


H 


SH 


Cl 


O-cyclopropyl 


acyl 


H 


SH 


Cl 


O-acetyl 


acyl 


H 


SH 


Cl 


SH 


acyl 


H 


SH j 


Cl 


SMe 


acyl 


H 


SH 


Cl 


SEt 


acyl 


H 


SH 


Cl 


S-cyclopropyl 


acyl 


H 


SH 


Cl 


F 


acyl 


H 


SH 


Cl 


Cl 


acyl 


T T 

H 


SH 


Cl 


Br 


acyl 


TT 

H 


SH i 


Cl 


I 


acyl 


acyl 


fiT T 

SH 


Cl 


H 


acyl 


acyl 


SH 


Cl 


NH 2 


acyl 


acyl 


SH 


Cl 


NH-cyclopropyl 


acyl 


acyl 


OTT 

SH 


Cl 


NH-methyl 


acyl 


acyl 


OTT 

SH 


Cl 


NH-ethyl 


acyl 


acyl 


OTT 

SH 


Cl 


NH-acetyl 


acvl 




on 


^1 




acyl 


acyl 


SH 


Cl 


OMe 


acyl 


acyl 


SH 


Cl 


OEt 


acyl 


acyl 


SH 


Cl 


O-cyclopropyl 


acyl 


acyl 


SH 


Cl 


O-acetyl 


acyl 


acyl 


SH 


Cl 


SH 


acyl 


acyl 


SH 


Cl 


SMe 



385 



«2 — 

R 


1 1 ; : 

R 


X 1 


X 2 


Y 


acyl 


acyl 


SH 


CI 


SEt 


acyl 


acyl 


SH 


CI 


S-cyclopropyl 


acyl 


acyl 


SH 


CI 


F 


acyl 


acyl 


SH 


CI 


CI 


acyl 


acyl 


SH 


CI 


Br 


acyl 


acyl 


SH 


CI 


I 


acyl 


amino acid 


SH 


CI 


H 


acyl 


amino acid 


SH 


CI 


NH 2 


acyl 


amino acid 


SH 


CI 


NH-cyclopropyl 


acyl 


amino acid 


SH 


CI 


NH-methyl 


acyl 


amino acid 


SH 


CI 


NH-ethyl 


acyl 


amino acid 


SH 


CI 


NH-acetyl 


acyl 


amino acid 


SH 


CI 


OH 


acyl 


amino acid 


SH 


CI 


OMe 


acyl 


amino acid 


SH 


CI 


OEt 


acyl 


amino acid 


SH 


CI 


O-cyclopropyl 


acyl 


amino acid 


SH 


CI 


O-acetyl i 


acyl 


amino acid 


SH 


CI 


SH 


acyl 


amino acid 


SH 


CI 


SMe 


acyl 


amino acid 


SH 


CI 


SEt 


acyl 


amino acid 


SH 


CI 


S-cyclopropyl 


acyl 


amino acid 


SH 


CI 


F 


acyl 


amino acid 


SH 


CI 


CI 


acyl 


amino acid 


SH 


CI 


Br 


acyl 


amino acid 


SH 


CI 


I 


H 


acyl 


SH 


CI 


H 


H 


acyl 


SH 


CI 


NH 2 


H 


acyl 


SH 


Lei 


NH-cyclopropyl 


H 


acyl 


SH 


CI 


NH-methyl 


H 


acyl 


SH 


CI 


NH-ethyl 


H 


acyl 


SH 


CI 


NH-acetyl 


H 


acyl 


SH 


CI 


OH 


H 


acyl 


SH 


CI 


OMe 


H 


acyl 


SH 


CI 


OEt 


H 


acyl 


SH 


CI 


O-cyclopropyl 


H 


acyl 


SH 


CI 


O-acetyl 


T T 

H 


acyl 


SH 


CI 


SH 


T T 

H 


acyl 


SH 


CI 


SMe 


H 


acyl 


SH 


CI 


SEt 


TT 

H 


acyl 


SH 


CI 


S-cyclopropyl 


xj 
xl 


acyl 


CUT 1 


CI 


F 


H 


acyl 


SH 


CI 


CI 


H 


acyl 


SH 


CI 


Br 


H 


acyl 


SH 


CI 


I 


H 


amino acid 


SH 


CI 


H 


H 


amino acid 


SH 


CI 


NH 2 


H 


amino acid 


SH 


CI 


NH-cyclopropyl 



386 



R 2 


n 1 

R 


X 1 


X 2 


Y 


H 


amino acid 


SH 


CI 


NH-methyl 


H 


amino acid 


SH 


CI 


NH-ethyl 


H 


amino acid 


SH 


CI 


NH-acetyl 


H 


amino acid 


SH 


CI 


OH 


H 


amino acid 


SH 


CI 


OMe 


H 


amino acid 


SH 


CI 


OEt 


H 


amino acid 


SH 


CI 


O-cyclopropyl 


H 


amino acid 


SH 


CI 


O-acetyl 


H 


amino acid 


SH 


CI 


SH 


H 


amino acid 


SH 


CI 


SMe 


H 


amino acid 


SH 


CI 


SEt 


H 


amino acid 


SH 


CI 


S-cyclopropyl 


H 


amino acid 


SH 


CI 


F 


H 


amino acid 


SH 


CI 


CI 


H 


amino acid 


SH 


CI 


Br 


H 


amino acid 


SH 


CI 


I 


amino acid 


amino acid 


SH 


CI 


H 


amino acid 


amino acid 


SH 


CI 


NH 2 


amino acid 


amino acid 


SH 


CI 


NH-cyclopropyl 


amino acid 


amino acid 


SH 


CI 


NH-methyl | 


amino acid 


amino acid 


SH 


CI 


NH-ethyl 


amino acid 


amino acid 


SH 


CI 


NH-acetyl 


amino acid 


amino acid 


SH 


CI 


OH 


amino acid 


amino acid 


SH 


CI 


OMe 


amino acid 


amino acid 


SH 


CI 


OEt 


amino acid 


amino acid 


SH 


CI 


O-cyclopropyl 


amino acid 


amino acid 


SH 


CI 


O-acetyl 


amino acid 


amino acid 


SH 


CI 


SH 


amino acid 


amino acid 


SH 


CI 


SMe 


amino acid 


amino acid 


SH 


CI 


SEt 


amino acid 


amino acid 


SH 


CI 


S-cyclopropyl 


amino acid 


amino acid 


SH 


CI 


F 


amino acid 


amino acid 


SH 


CI 


CI 


amino acid 


amino acid 


SH 


CI 


Br 


amino acid 


amino acid 


SH 


CI 


I 


amino acid 


H 


SH 


CI 


H 


amino acid 


H 


SH 


CI 


NH 2 


amino acid 


H 


SH 


CI 


NH-cyclopropyl 


amino, acid 


H 


SH 


CI 


NH-methyl 


amino acid 


H 


SH 


CI 


NH-ethyl 


amino acid 


H 


CIT T 

SH 


CI 


NH-acetyl 


amino acid 


H 


SH 


CI 


OH 


amino acid 


H 


SH 


CI 


OMe 


amino acid 


H 


SH 


CI 


OEt 


amino acid 


H 


SH 


CI 


O-cyclopropyl 


amino acid 


H 


SH 


CI 


O-acetyl 


amino acid 


H 


SH 


CI 


SH 



387 



R 


R 


X 1 


X 


Y 


amino acid 


H 


SH 


CI 


SMe 


amino acid 


H 


SH 


CI 


SEt 


amino acid 


H 


SH 


CI 


S-cyclopropyl 


ammo acid 


H 


SH 


CI 


F 


amino acid 


H 


SH 


CI 


CI 


ammo acid 


H 


SH 


CI 


Br 


amino acid 


H 


SH 


CI 


I 


amino acid 


acyl 


SH 


CI 


H 


amino acid 


acyl 


SH 


CI 


NH 2 


amino acid 


acyl 


SH 


CI 


NH-cyclopropyl 


amino acid 


acyl 


SH 


CI 


NH-methyl 


amino acid 


acyl 


SH 


CI 


NH-ethyl 


amino acid 


acyl 


SH 


CI 


NH-acetyl 


amino acid 


acyl 


SH 


CI 


OH 


amino acid 


acyl 


SH 


CI 


OMe 


amino acid 


acyl 


SH 


CI 


OEt 


amino acid 


acyl 


SH 


CI 


O-cyclopropyl 


amino acid 


acyl 


SH 


CI 


O-acetyl 


amino acid 


acyl 


SH 


CI 


SH 


amino acid 


acyl 


SH 


CI 


SMe 


amino acid 


acyl 


SH 


CI 


SEt 


amino acid 


acyl 


SH 


CI 


S-cyclopropyl 


amino acid 


acyl 


SH 


CI 


F 


amino acid 


acyl 


SH 


CI 


CI 


amino acid 


acyl 


SH 


CI 


Br 


amino acid 


acyl 


SH 


CI 


I 


acyl 


H 


OH 


CI 


H 


acyl 


H 


OH 


CI 


NH 2 


acyl 


H 


OH 


CI 


NH-cyclopropyl 


acyl 


H 


OH 


CI 


NH-methyl 


acyl 


H 


OH 


CI 


NH-ethyl 


acyl 


H 


OH 


CI 


NH-acetyl 


acyl 


T T 

H 


OH 


CI 


OH 


acyl 


TT 

H 


OH 


CI 


OMe 


acyl 


TT 

H 


OH 


CI 


OEt 


acyl 


TT 

H 


OH 


CI 


O-cyclopropyl 


acyl 


TT 
H 


OH 


CI 


O-acetyl 


acyl 


TT 
ti 


ATT 


CI 


CUT 

SH 


acyl 


TT 


OH 


CI 


SMe 


acyl 


TT 

ri 


OH 


CI 


SEt 


acyi 


TT 

XX 


vjrl 




s-cyciopropyi 


acyl 


H 


OH 


CI 


F 


acyl 


H 


OH 


CI 


CI 


acyl 


H 


OH 


CI 


Br 


acyl 


H 


OH 


CI 


I 


acyl 


acyl 


OH 


CI 


H 


acyl 


acyl 


OH 


CI 


NH 2 



K 


K 


v i 
X 


X 


Y 


acyl 


acyl 


OH 


CI 


NH-cyclopropyl 


acyl 


acyl 


rwj 
UH 


Al 
CI 


XTT T -1 

NH-methyl 


acyl 


acyl 


OH 


CI 


XTT T .1 

NH-etnyl 


acyl 


acyl 


OH 


Al 

V* 


XTT T „^4~. ,1 

NH-acetyl 


acyl 


acyl 




Al 
CI 


OH 


acyl 


acyl 


OH 


CI 


/*\A >C_ 

OMe 


acyl 


acyl 


OH 


Al 

CI 


OEt 


acyl 


acyl 


/"VI" T 

OH 


A1 

CI 


O-cyclopropyl 


acyl 


acyl 


OH 


A1 

cl 


O-acetyl 


acyl 


acyl 


OH 


A 1 

Cl 


CTT 

SH 


acyl 


acyl 


OH 


Al 

Cl 


SMe 


acyl 


acyl 


OH 


Cl 


SEt 


acyl 


acyl 


OH 


Cl 


S-cyclopropyl 


acyl 


acyl 


AT T 

OH 


Cl 


F 


acyl 


acyl 


/~\T T 

OH 


Al 

Cl 


Cl 


acyl 


acyl 


/"~VT T 

OH 


A 1 

Cl 


Br 


acyl 


acyl 


OH 


A1 

Cl 


I 


acyl 


amino acid 


ATT 

OH 


At 

Cl 


H 


acyl 


amino acid 


OH 


/-II 

Cl 


NH 2 


acyl 


amino acid 


OH 


Al 

Cl 


NH-cyclopropyl 


acyl 


amino acid 


ATT 

OH 


Al 

Cl 


NH-methyl 


acyl 


amino acid 


OH 


A 1 

Cl 


NH-ethyl 


acyl 


amino acid 


ATT 

OH 


Al 

Cl 


NH-acetyl 


acyl 


amino acid 


OH 


Cl 


OH 


acyl 


amino acid 


OH 


Al 

Cl 


OMe 


acyl 


amino acid 


OH 


Cl 


OEt 


acyl 


amino acid 


OH 


Cl 


O-cyclopropyl 


acyl 


amino acid 


AT T 

OH 


Al 

Cl 


O-acetyl 


acyl 


amino acid 


ATT 

OH 


A 1 

Cl 


C1T T 

SH 


acyl 


amino acid 


OH 


Cl 


SMe 


acyl 


amino acid 


/ATT 

OH 


A 1 

Cl 


SEt 


acyl 


amino acid 


AT T 

OH 


Cl 


S-cyclopropyl 


acyl 


amino acia 


OH 


Cl 


r 


*a a\/I 

aoyi 


amino acia 


OH 


Cl 


Cl 




amino acia 


OH 


Cl 


Br 


5*r»\/1 


amino aClu 


OH 


pi 

Cl 


T 
1 


H 

X 1 


ovyi 






TT 
XT 




5ir*vl 


un 


PI 

L-1 


iNxl2 


X X 


<x\^y i 


OH 
Un 


PI 


J\. [ 1 I A V FAN 1 AV%fiA»\T 7 1 

isiri-cyciopropyi 


XX 


acyi 


\jri 


PI 


XTTT t-n c»+V-it r1 

iNri-mexnyi 


H 


acyl 


OH 


Cl 


NH-ethvl 

i ill vuiy i 


H 


acyl 


OH 


Cl 


NH-acetyl 


H 


acyl 


OH 


Cl 


OH 


H 


acyl 


OH 


Cl 


OMe 


H 


acyl 


OH 


Cl j 


OEt 


H 


acyl 


OH 


Cl 


O-cyclopropyl 


H 


acyl 


OH 


Cl 


O-acetyl 



R 


T>3 

R 


X 1 


X 


Y 


H 


acyl 


/NT T 

OH 


CI 


SH 


H 


acyl 


OH 


v— 1 1 

CI 


SMe 


H 


acyl 


OH 


CI 


SEt 


TT 

H 


acyl 


OH 


CI 


S-cyclopropyl 


T T 

H 


acyl 


OH 


CI 


F 


T T 

H 


* 

acyl 


OH 


CI 


CI 


TT 

H 


acyl 


OH 


CI 


Br 


TT 

H 


acyl 


OH 


CI 


I 


TT 

H 


amino acid 


OH 


CI 


H 


TT 

H 


amino acid 


OH 


CI 


NH 2 


H 


amino acid 


OH 


CI 


NH-cyclopropyl 


H 


amino acid 


OH 


CI 


NH-methyl 


H 


amino acid 


OH 


CI 


NH-ethyl 


T T 

H 


amino acid 


OH 


CI 


NH-acetyl 


H 


amino acid 


OH 


CI 


OH 


H 


amino acid 


OH 


CI 


OMe 


H 


amino acid 


OH 


CI 


OEt 


H 


amino acid 


OH 


CI 


O-cyclopropyl 


H 


amino acid 


OH 


CI 


O-acetyl 


H 


amino acid 


OH 


CI 


SH 


H 


amino acid 


OH 


CI 


SMe 


H 


amino acid 


OH 


CI 


SEt 


H 


amino acid 


OH 


CI 


S-cyclopropyl 


H 


amino acid 


OH 


CI 


F 


H 


amino acid 


OH 


CI 


CI 


H 


amino acid 


OH 


CI 


Br 


H 


amino acid 


OH 


CI 


I 


amino acid 


amino acid 


OH 


CI 


H 


ammo acid 


amino acid 


OH 


CI 


NH 2 


amino acid 


amino acid 


OH 


CI 


NH-cyclopropyl 


amino acid 


amino acid 


OH 


CI 


NH-methyl 


amino acid 


amino acid 


OH 


CI 


X TT T a 1 1 

NH-ethyl 


amino acid 


amino acid 


OH 


CI 


NH-acetyl 


amino acid 


amino acid 


ATT 

OH 


CI 


OH 


amino acid 


amino acid 


ATT 

OH 


CI 


OMe 


amino acid 


ammo acid 


OH 


CI 


OEt 


ammo acia 


amino acid 


Uri 


CI 


O-cyclopropyl 


amino acia 


amino acid 


ATT 


CI 


U-acetyl 


amino acid 


amino acid 


UK 


CI 


C TJ 


ammo acid 


ammo acid 


rxu 


CI 


bMe 




amino al/lU 


OT4 

vn 


PI 




amino acid 


amino acid 


OH 


CI 


S-cyclopropyl 


amino acid 


amino acid 


OH 


CI 


F 


amino acid 


amino acid 


OH 


CI 


CI 


amino acid 


amino acid 


OH 


CI 


Br 


amino acid 


amino acid 


OH 


CI 


I 


amino acid 


H 


OH 


CI 


H 



u 2 

rv 


K 


X 


X 


Y 


ammo acia 


TT 
O 


OH 


A! 

CI 


\TTT 
NH2 


amino acia 


TT 

rl 


ATT 


CI 


\TTT _ ._ 1 1 

NH-cyclopropyl 


arnino acia 


TT 

rl 


ATI 

UH 


Al 

CI 


X TT T jT 1 

NH-methyl 


amino acia 


TT 

xl 


ATI 

UH 


A1 
CI 


XTTT — a1 1 

NH-ethyl 


ammo acia 


TT 
M 


ATT 

UH 


A 1 

CI 


XTTT J 

NH-acetyl 


amino aClG 


TT 

rl 


UH 


Al 

CI 


OH 


ammo acia 


TT 

rl 


UH 


Al 

CI 


OMe 


ammo acia 


TT 

rl 


UH 


Al 

CI 


AT^i 

OEt 


A '•"VI 1 *^ AV A> -m 

ammo acia 


TT 

rl 


AT T 

UH 


A1 

CI 


O-cyclopropyl 


ammo acia 


TT 

rl 


UH 


Al 

CI 


O-acetyl 


amino acia 


TT 

rl 


UH 


Al 

CI 


SH 


amino acia 


TT 

rl 


AT T 

UH 


Al 

CI 


SMe 


amino acid 




UH 


Al 

CI 


SEt 


amino acia 


TT 

H 


OH 


Al 

CI 


S-cyclopropyl 


amino acid 


TT 

rl 


ATT 

OH 


CI 


F 


ammo acid 


TT 

H 


AT T 

OH 


Al 

CI 


CI 


amino acid 


TT 

H 


OH 


CI 


Br 


amino acid 


TT 
H 


ATT 

OH 


CI 


I 


amino acid 


acyl 


OH 


Al 

CI 


H 


amino acid 


acyl 


OH 


Al 

CI 


NH 2 


amino acid 


acyl 


/""\T T 

OH 


CI 


NH-cyclopropyl 


amino acid 


acyl 


ATT 

OH 


CI 


NH-methyl 


amino acid 


acyl 


OH 


CI 


NH-ethyl 


amino acid 


acyl 


AT T 

OH 


Al 

CI 


NH-acetyl 


ammo acia 


acyl 


ATT 

OH 


Al 

CI 


AT T 

OH 


amino acia 


acyl 


ATT 

UH 


Al 

CI 


OMe 


amino acid 


acyl 


ATT 

UH 


Al 

CI 


OEt 


amino acia 


acyl 


AT T 

UH 


A 1 

CI 


O-cyclopropyl 


ammo acia 


acyl 


AT T 

UH 


Al 

CI 


O-acetyl 


amino acia 


acyl 


AT T 

UH 


A 1 

CI 


PTT 

SH 


ammo acia 


acyl 


AT T 

UH 


Al 

CI 


SMe 


ammo acia 


acyl 


ATT 

UH 


Al 

CI 


SEt 


amino acia 


acyl 


ATI 

UH 


Al 

CI 


S-cyclopropyl 


o m inn q/iim 
OlIllIlU aL'ILL 


acyl 


ATT 

UH 


Al 

Cl 


T7 


aiiiiiiu a^iu 


acyl 


ATT 

UH 


Al 

Ci 


Al 
CI 


aininu ai/iu 


acyl 


ATT 

UH 


CI 


T>_ 


fitnitin JiPiH 
aiiiniu a^ivi 


si ax/1 


Wrl 




T 
1 


acvl 


H 


i^rl3 




TT 

H 


acvf 


r± 


vvrl3 


r 


XTTT 
JNH2 


ciwy i 


tr 
n 


^ri 3 


r 


NH-cyclopropyl 


acyl 


H 


CH 3 


F 


NH-methvl 


acyl 


H 


CH 3 


F 


NH-ethyl 


acyl 


H 


CH 3 


F 


NH-acetyl 


acyl 


H 


CH 3 


F 


OH 


acyl 


H 


CH 3 


F 


OMe 


acyl 


H 


CH 3 


F 


OEt 


acyl 


H 


CH 3 


F 


O-cyclopropyl 



391 



R 


R 


i — i — ■ 1 

X 1 


i T 1 

X 2 


Y 


acyl 


H 


CH 3 


F 


O-acetyl 


acyl 


H 


CH 3 


F 


SH 


acyl 


H 


CH 3 


F 


SMe 


acyl 


H 


CH 3 


F 


SEt 


acyl 


H 


CH 3 


F 


S-cyclopropyl 


acyl 


H 


CH 3 


F 


F 


acyl 


H 


CH 3 


F 


CI 


acyl 


H 


CH 3 


F 


Br 


acyl 


H 


CH 3 


F 


I 


acyl 


acyl 


CH 3 


F 


H 


acyl 


acyl 


CH 3 


F 


NH 2 


acyl 


acyl 


CH 3 


F 


NH-cyclopropyl 


acyl 


acyl 


CH 3 


F 


NH-methyl 


acyl 


acyl 


CH 3 


F 


NH-ethyl 


acyl 


acyl 


CH 3 


F 


NH-acetyl 


acyl 


acyl 


CH 3 


F 


OH 


acyl 


acyl 


CH 3 


F 


OMe 


acyl 


acyl 


CH 3 


F 


OEt 


acyl 


acyl 


CH 3 


F 


O-cyclopropyl ■ 


acyl 


acyl 


CH 3 


F 


O-acetyl 


acyl 


acyl 


CH 3 


F 


SH 


acyl 


acyl 


CH 3 


F 


SMe 


acyl 


acyl 


CH 3 


F 


SEt 


acyl 


acyl 


CH 3 


F 


S-cyclopropyl 


acyl 


acyl 


CH 3 


F 


F 


acyl 


acyl 


CH 3 


F 


CI 


acyl | 


acyl 


CH 3 


F 


Br 


acyl 


acyl 


CH 3 


F 


I 


acyl 


amino acid 


CH 3 


F 


H 


acyl 


amino acid 


CH 3 


F 


NH 2 


acyl 


amino acid 


CH 3 


F 


NH-cyclopropyl 


acyl 


amino acid 


CH 3 


F 


NH-methyl 


acyl 


amino acid 


CH 3 


F 


NH-ethyl 


acyl 


amino acid 


CH 3 


F 


NH-acetyl 


acyl 


amino acid 


CH 3 


F 


OH 


acyl 


amino acid 


CH 3 


F 


OMe 


acyl 


amino acid 


CH 3 


F 


OEt 


acyl 


amino acid 


CH 3 


F 


O-cyclopropyl 


acyl 


amino acid 


CH 3 


F 


O-acetyl 


acyl 


ammo acid 


CH 3 


F 


SH 


acyl 


amino acid 


CH 3 


r 


SMe 


acyl 


amino acid 


CH 3 


F 


SEt 


acyl 


amino acid 


CH 3 


F 


S-cyclopropyl 


acyl 


amino acid 


CH 3 


F 


F 


acyl 


amino acid 


CH 3 


F 


CI 


acyl 


amino acid 


CH 3 


F 


Br 


acyl 


amino acid 


CH 3 


F 


I 



392 



K 


T»3 

R 


v i 
X 


X 


Y 


TJ 

ri 


acyl 


CH3 


X"» 

F 


H 


rl 


acyl 


CH3 


X" 1 

F 


NH 2 


TJ 

rl 


acyl 




x? 

F 


\TTT 1 1 

NH-cyclopropyl 


IT 

rl 


acyl 


CH3 


T^ 

F 


NH-methyl 


TJ 

rl 


acyl 


CH3 


X" 1 

F 


NH-ethyl 


IT 

rl 


acyl 


CH3 


x -1 

F 


\TTT , « 

NH-acetyl 


TJ 

rl 


acyl 


CH3 


F 


OH 


u 
rl 


acyl 


CH3 


F 


OMe 


T_r 
rl 


acyl 


CH3 


x~» 

F 


OEt 


T T 

rl 


acyl 


CH 3 


F 


O-cyclopropyl 


TJ 

rl 


acyl 


CH3 


F 


O-acetyl 


TJ 

ri 


acyl 


CH 3 


F 


SH 


TJ 

rl 


acyl 


CH 3 


F 


SMe 


T T 


acyl 


CH 3 


F 


SEt 


TT 


_ i 
acyl 


CH 3 


F 


S-cyclopropyl 


TJ 

rl 


acyl 


CH3 


F 


F 


TJ 


acyl 


CH 3 


F 


CI 


TJ 

ri 


acyl 


CH 3 


F 


Br 


TT 

H 


* 

acyl 


CH 3 


F 


I 


TT 

H 


amino acid 


CH 3 


F 


H 


T T 


amino acid 


CH 3 


F 


NH 2 


TT 

rl 


amino acid 


CH 3 


F 


NH-cyclopropyl 


T T 

H 


ammo acid 


CH 3 


F 


NH-methyl 


TJ 

ri 


amino acid 


CH 3 


F 


NH-ethyl 


TJ 

ri 


amino acid 


CH 3 


F 


NH-acetyl 


TJ 

rl 


amino acid 


CH 3 


F 


OH 


TJ 
11 


amino acid 


CH 3 


F 


OMe 


TT 


amino acid 


CH 3 


F 


OEt 


TJ 

rl 


amino acid 


/~*T T 
CH3 


F 


O-cyclopropyl 


TJ 

rl 


amino acid 


/'IT X 
CH3 


x~> 

F 


O-acetyl 


TT 

ri 


amino acid 


CH3 


F 


SH 


TJ 

rl 


amino acid 


CH3 


x? 

F 


SMe 


TJ 

rl 


amino acid 


CH3 


F 


SEt 


TJ 

rl 


amino acid 


CH3 


T? 

b 


S-cyclopropyl 


TT 

ri 


amino acio 


CH3 


T7 

r 


T7 

r 


u 
n 


ammo acio 


CH3 


17 

r 


CI 


ri 


amino acia 


/^TJ 


TJ 

r 


ID*. 

Br 


XX 


amino aClQ 


i^TJ 
L/H3 


r 


T 
1 


dill 111 VJ drClU 


ammo acio 


CII3 


T? 

r 


TJ 

ri 


ntTiinr\ cir»iH 
dllllllvJ aL/lU 


dm mo aciu 


L.H3 


T? 

r 


XTTT 
JNH2 


amino acid 


amino acid 

villlillv/ CIV I VI 


CH? 


F 


in rr-cy crupropyi 


amino acid 


amino acid 


CH 3 


F 


NH-methyl 


amino acid 


amino acid 


CH 3 


F 


NH-ethyl 


amino acid 


amino acid 


CH 3 


F 


NH-acetyl 


amino acid 


amino acid 


CH 3 


F 


OH 


amino acid 


amino acid 


CH 3 


F 


OMe 


amino acid 


amino acid 


CH 3 


F 


OEt 



393 



P 2 

K 


K 


X 


X 


Y 


ammo acid 


amino acid 




T? 

r 


O-cyclopropyl 


ammo aciu 


amino acid 


pTT 


r 


O-acetyl 


amino aCJQ 


amino acid 


/^T_T 


T? 

r 


CTT 

SH 


amino aciu 


amino acid 


PIT 


T? 

r 


SMe 


ammo aciu 


amino acid 


riTT 
CH3 


r? 
r 


SEt 


amino aciu 


amino acid 


/"ITT 
CH3 


T? 

r 


S-cyclopropyl j 


amino aciu 


amino acid 


CH3 


b 


T"» 

F 


amino acid 


amino acid 


CH3 


r 


CI 


amino acid 


amino acid 


/^TT 
CH3 


F 


Br 


ammo acid 


amino acid 


CH3 


F 


T 
I 


ammo acid 


XT 

ri 


CH3 


F 


H 


amino acid 


TT 

rl 


/ITT 
CH3 


F 


\TTT 

NH 2 


amino acid 


TT 

ri 


/— IT X 
CH3 


•pi 
F 


\TTT t 1 

NH-cyciopropyl 


amino acid 


TT 

bi 


CH3 


F 


NH-methyl 


amino acid 


TT 
H 


CH 3 


F 


NH-ethyl 


amino acid 


TT 

ri 


CH3 


F 


NH-acetyl 


amino acid 


TT 

bi 


CH3 


F 


OH 


amino acid 


TT 
H 


CH 3 


F 


OMe 


amino acid 


TIT 


CH3 


F 


OEt 


amino acid 


TT 

H 


CH3 


F 


O-cyclopropyl 


amino acid 


TT 

H 


CH 3 


F 


O-acetyl 


amino acid 


TT 

bi 


/ITT 

CH 3 


F 


SH 


amino acid 


TT 

H 


. ... 
CH 3 


F 


SMe 


amino acid 


TT 

bi 


/~1 T T 
CH3 


F 


SEt 


amino acid 


TT 

bi 


CH3 


F 


S-cyclopropyl 


amino acid 


TT 

ti 


/-ITT 
CH3 


F 


F 


amino acid 


T T 

a 


/"IT T 
CH3 


F 


CI 


amino acid 


TT 

rl 


CH3 


F 


Br 


ammo acia 


TT 

rl 


PTT 
CH3 


T? 

b 


I 


amino acid 


acyl 


pTT 
CH3 


F 


TT 

H 


amino acid 


acyl 


CH3 


F 


\TTT 

NH 2 


ammo acia 


acyl 


CH3 


T7 

b 


\ If T _ ^ T ^ -I 

NH-cyclopropyl 


amino acia 


acyl 


pTJ 
CH3 


T? 

r 


TV.TTT - „ 4- L 1 

NH-methyl 


amino acia 


acyl 


CH3 


p 

r 


NH-etnyl 


fimifin or*irl 


acyl 




r 


XTT T n n 4-, ,1 

JNrl-acetyl 


alilillU aV^lvi 


acyl 


po 


r 


ATT 

Url 


uiiuiiu add 




f TIT 


r 


UJVie 


amino apiH 


aL/yi 


\^ri3 


r 




fltninn jipiH 


avyi 


1^113 




O-cyclopropyl 


aminn sipiH 
aiuiiiu avill 


acyi 


v^ri3 


r 


O-acetyl 


amino acid 


acyl 


CH 3 


F 


SH 


amino acid 


acyl 


CH 3 


F 


SMe 


amino acid 


acyl 


CH 3 


F 


SEt 


amino acid 


acyl 


CH 3 


F 


S-cyclopropyl 


amino acid 


acyl 


CH 3 


F 


F 


amino acid 


acyl 


CH 3 


F 


CI 


amino acid 


acyl 


CH 3 


F 


Br 



394 



R 


R 


X 


X z 


Y 


amino acid 


acyl 


CH 3 


F 


I 


acyl 


H 


CF 3 


F 


H 


acyl 


TT 

H 


CF 3 


F 


NH 2 


acyl 


TT 

H 


CF 3 


F 


NH-cyclopropyl 


acyl 


H 


CF 3 


F 


NH-methyl 


acyl 


T T 

H 


CF 3 


F 


NH-ethyl 


acyl 


H 


CF 3 


F 


NH-acetyl 


acyl 


H 


CF 3 


F 


OH 


acyl 


H 


CF 3 


F 


OMe 


acyl 


H 


CF 3 


F 


OEt 


acyl 


H 


CF 3 


F 


O-cyclopropyl 


acyl 


H 


CF 3 


F 


O-acetyl 


acyl 


H 


CF 3 


F 


SH 


acyl 


H 


CF 3 


F 


SMe 


acyl 


H 


CF 3 


F 


SEt 


acyl 


H 


CF 3 


F 


S-cyclopropyl 


acyl 


H 


CF 3 


F 


F 


acyl 


H 


CF 3 


F 


CI 


acyl 


H 


CF 3 


F 


Br 


acyl 


H 


CF 3 


F 


I 


acyl 


acyl 


CF 3 


F 


H 


acyl 


acyl 


CF 3 


F 


NH 2 


acyl 


acyl 


CF 3 


F 


NH-cyclopropyl 


acyl 


acyl 


CF 3 


F 


NH-methyl 


acyl 


acyl 


CF 3 


F 


NH-ethyl 


acyl 


acyl 


CF 3 


F 


NH-acetyl 


acyl 


acyl 


CF 3 


F 


OH 


acyl 


acyl 


CF 3 


F 


OMe 


acyl 


acyl 


CF 3 


F 


OEt 


acyl 


acyl 


CF 3 


F 


O-cyclopropyl 


acyl 


acyl 


CF 3 


F 


O-acetyl 


acyl 


acyl 


CF 3 


F 


SH 


acyl 


acyl 


CF 3 


F 


SMe 


acyl 


acyl 


CF 3 


F 


SEt 


acyl 


acyl 


CF3 


F 


S-cyclopropyl 


acyl 


acyl 


CF 3 


F 


F 


acyl 


acyl 


CF 3 


r 


CI 


acyl 


acyl 


CF 3 


T? 

F 


Br 


acyl 


acyl 


CF 3 


r 


I 


acyl 


amino acid 


CF 3 


F 


TT 

H 




aminn £ipiH 
ollllilU dl/Hl 


^r 3 


r 


JNH2 


acyl 


amino acid 


CF 3 


F 


NH-cyclopropyl 


acyl 


amino acid 


CF 3 


F 


NH-methyl 


acyl 


amino acid 


CF 3 


F 


NH-ethyl 


acyl 


amino acid 


CF 3 


F 


NH-acetyl 


acyl 


amino acid 


CF 3 


F 


OH 


acyl 


amino acid 


CF 3 


F 


OMe 



K 


K 


X 


X 


Y 


acyl 


amino acid 


CF 3 


T? 

r 


OEt 


acyl 


amino acid 


CF 3 


T? 

r 


O-cyclopropyl 


acyl 


amino acid 


CF 3 


T? 

r 


O-acetyl 


acyl 


amino acid 


CF 3 


T? 

r 


PTT 

SH 


acyl 


amino acid 


CF 3 


T? 

F 


SMe 


acyl 


amino acid 


CF 3 


F 


SEt 


acyl 


amino acid 


CF 3 


F 


S-cyclopropyl 


acyl 


amino acid 


CF 3 


F 


F 


acyl 


amino acid 


CF 3 


F 


CI 


acyl 


amino acid 


CF 3 


F 


Br 


acyl 


amino acid 


CF 3 


F 


I 




acyl 


CF 3 


F 


H 


ii 


acyl 


CF 3 


F 


NH 2 


TJ 

rl 


acyl 


CF 3 


F 


NH-cyclopropyl 


TJ 

rl 


acyl 


CF 3 


F 


NH-methyl 


TJ 

rl 


acyl 


CF 3 


F 


NH-ethyl 


TJ 

rl 


acyl 


CF 3 


F 


NH-acetyl 


TJ 

H 


acyl 


CF 3 


F 


OH 


TJ 

H 


acyl 


CF 3 


F 


OMe 


TJ 

H 


acyl 


CF 3 


F 


OEt 


TJ 

rl 


acyl 


CF 3 


F 


O-cyclopropyl 


TT 


acyl 


CF 3 


F 


O-acetyl 


TJ 


acyl 


CF 3 


F 


SH 


TJ 

rl 


acyl 


CF 3 


F 


SMe 


TJ 

Jrl 


acyl 


CF 3 


F 


SEt 


rl 


acyl 


/TT7 

CF 3 


F 


O 1 1 

S-cyclopropyl 


TJ 


acyl 


CF 3 


F 


F 


TJ 

rl 


acyl 


CF 3 


F 


CI 


TJ 

rl 


acyl 


CF 3 


F 


Br 


TJ 

rl 


acyl 


CF 3 


T"» 

F 


I 


TJ 

n 


amino acid 


CF 3 


T? 

r 


T T 

H 


TT 

n 


amino acid 


Cl< 3 


T? 

r 


"XTT T 

NH 2 


TJ 

n 


amino acid 


Cl< 3 


r 


XTT T ~- ^ _ | 

NH-cyclopropyl 


TJ 
XI 


amino acid 


Cr 3 


IT 

r 


XTT T j_1 1 

NH-methyl 


n 


amino acio 


Cl* 3 


T? 

r 


NH-etnyl 


TJ 

n 


amino acid 


/~»T7 

CJh 3 


T? 

r 


XTT T 

NH-acetyl 


n 


amino acio 


t^r 3 


■p 
r 


Url 


jj 


amino acia 


Cr 3 


r 


UMe 


n. 


amino aClU 


<~r 3 


r; 
r 


UJdI 


XI 


amino acio 


<-r 3 


T7 

r 


O-cyclopropyl 


H 


amino acid 

til 11 11 lw UvlU 


CFi 

3 


F 


vy aL/tiyJ 


H 


amino acid 


CF 3 


F 


SH 


H 


amino acid 


CF 3 


F 


SMe 


H 


amino acid 


CF 3 


F 


SEt 


H 


amino acid 


CF 3 


F 


S-cyclopropyl 


H 


amino acid 


CF 3 


F 


F 


H 


amino acid 


CF 3 


F 


CI 



396 



R 


R 


X 1 


X 2 


Y 


H 


amino acid 


CF 3 


F 


Br 


H 


amino acid 


CF 3 


F 


I 


amino acid 


amino acid 


CF 3 


F 


H 


amino acid 


amino acid 


CF 3 


F 


NH 2 


amino acid 


amino acid 


CF 3 


F 


NH-cyclopropyl 


amino acid 


amino acid 


CF 3 


F 


NH-methyl 


amino acid 


amino acid 


CF 3 


F 


NH-ethyl 


amino acid 


amino acid 


CF 3 


F 


NH-acetyl 


amino acid 


amino acid 


CF 3 


F 


OH 


amino acid 


amino acid 


CF 3 


F 


OMe 


amino acid 


amino acid 


CF 3 


F 


OEt 


amino acid 


amino acid 


CF 3 


F 


O-cyclopropyl 


amino acid 


amino acid 


CF 3 


F 


O-acetyl 


amino acid 


amino acid 


CF 3 


F 


SH 


amino acid 


amino acid 


CF 3 


F 


SMe 


amino acid 


amino acid 


CF 3 


F 


SEt 


amino acid 


amino acid 


CF 3 


F 


S-cyclopropyl 


amino acid 


amino acid 


CF 3 


F 


F 


amino acid 


amino acid 


CF 3 


F 


CI 


amino acid 


amino acid 


CF 3 


F 


Br 


amino acid 


amino acid 


CF 3 


F 


I 


amino acid 


H 


CF 3 


F 


H 


amino acid 


H 


CF 3 


F 


NH 2 


amino acid 


H 


CF 3 


F 


NH-cyclopropyl 


amino acid 


H 


CF 3 


F 


NH-methyl 


amino acid 


H 


CF 3 


F 


NH-ethyl 


amino acid 


H 


CF 3 


F 


NH-acetyl 


amino acid 


H 


CF 3 


F 


OH 


amino acid 


H 


CF 3 


F 


OMe 


amino acid 


H 


CF 3 


F 


OEt 


amino acid 


H 


CF 3 


F 


O-cyclopropyl 


amino acid 


H 


CF 3 


F 


O-acetyl 


amino acid 


H 


CF 3 


F 


SH 


ammo acid 


H 


CF 3 


F 


SMe 


amino acid 


T T 

H 


CF 3 


F 


SEt 


amino acid 


T T 

H 


CF 3 


F 


S-cyclopropyl 


amino acid 


XT 

H 


CF 3 


F 


F 


amino acid 


TT 


CF 3 


F 


CI 


amino acid 


TT 

H 


CF 3 


F 


Br 


amino acid 


TT 

H 


CF 3 


F 


I 


alillllU aLIU 


or»\/1 

duyi 


L.r 3 


u 
r 


ri 


amino acid 


acyl 


CF 3 


F 


NH 2 


amino acid 


acyl 


CF 3 


F 


NH-cyclopropyl 


amino acid 


acyl 


CF 3 


F 


NH-methyl 


amino acid 


acyl 


CF 3 


F 


NH-ethyl 


amino acid 


acyl 


CF 3 


F 


NH-acetyl 


amino acid 


acyl 


CF 3 


F 


OH 



397 



R 


R 


X 


X 


Y 


amino acid 


acyl 


CF 3 


F 


OMe 


amino acid 


acyl 


CF 3 


F 


OEt 


amino acid 


acyl 


CF 3 


F 


O-cyclopropyl 


amino acid 


acyl 


CF 3 


F 


O-acetyl 


amino acid 


acyl 


CF 3 


F 


SH 


amino acid 


acyl 


CF 3 


F 


SMe 


amino acid 


acyl 


CF 3 


F 


SEt 


amino acid 


acyl 


CF 3 


F 


S-cyclopropyl 


amino acid 


acyl 


CF 3 


F 


F 


amino acid 


acyl 


CF 3 


F 


CI 


amino acid 


acyl 


CF 3 


F 


Br 


amino acid 


acyl 


CF 3 


F 


I 


acyl 


H 


Br 


F 


H 


i 

acyl 


H 


Br 


F 


NH 2 


acyl 


H 


Br 


F 


NH-cyclopropyl 


acyl 


H 


Br 


F 


NH-methyl 


acyl 


H 


Br 


F 


NH-ethyl 


acyl 


H 


Br 


F 


NH-acetyl 


acyl 


T T 

H 


Br 


F 


OH 


acyl 


H 


Br 


F 


OMe 


acyl 


H 


Br 


F 


OEt 


acyl 


H 


Br 


F 


O-cyclopropyl 


acyl 


H 


Br 


F 


O-acetyl 


• 

acyl 


H 


Br 


F 


SH 


acyl 


H 


Br 


F 


SMe 


acyl 


T T 

H 


Br 


F 


SEt 


acyl 


Y T 

H 


Br 


F 


S-cyclopropyl 


acyl 


H 


Br 


F 


F 


acyl 


H 


Br 


F 


CI 


acyl 


T T 

H 


Br 


F 


Br 


acyl 


T T 

H 


Br 


F 


I 


acyl 


acyl 


Br 


F 


H 


acyl 


acyl 


Br 


F 


NH 2 


acyl 


acyl 


Br 


F 


NH-cyclopropyl 


acyl 


acyl 


Br 


F 


NH-methyl 


acyl 


acyl 


Br 


F 


NH-ethyl 


acyl 


acyl 


Br 


F 


\TTT i 1 

NH-acetyl 


acyl 


acyl 


Br 


b 


OH 


acyl 


acyl 


Br 


b 


OMe 


acyl 


acyl 


Br 


b 


OEt 


acyl 


acvl 


Rr 


r 


vj"t<yciopropyi 


acyl 


acyl 


Br 


F 


O-acetyl 


acyl j 


acyl 


Br 


F 


SH 


acyl 


acyl 


Br 


F 


SMe 


acyl 


acyl 


Br 


F 


SEt 


acyl 


acyl 


Br 


F 


S-cyclopropyl 


acyl 


acyl 


Br 


F 


F 



398 



R 2 


1 1 

R 


X 1 


X 2 


Y 


acyl 


acyl 


Br 


F 


CI 


acyl 


acyl 


Br 


F 


Br 


acyl 


acyl 


Br 


F 


I 


acyl 


amino acid 


Br 


F 


H 


acyl 


amino acid 


Br 


F 


NH 2 


acyl 


amino acid 


Br 


F 


NH-cyclopropyl 


acyl 


amino acid 


Br 


F 


NH-methyl 


acyl 


amino acid 


Br 


F 


NH-ethyl 


acyl 


amino acid 


Br 


F 


NH-acetyl 


acyl 


amino acid 


Br 


F 


OH 


acyl 


amino acid 


Br 


F 


OMe 


acyl 


amino acid 


Br 


F 


OEt 


acyl 


amino acid 


Br 


F 


O-cyclopropyl 


acyl 


amino acid 


Br 


F 


O-acetyl 


acyl 


amino acid 


Br 


F 


SH 


acyl 


amino acid 


Br 


F 


SMe 


acyl 


amino acid 


Br 


F 


SEt 


acyl 


amino acid 


Br 


F 


S-cyclopropyl 


acyl 


amino acid 


Br 


F 


F 


acyl 


amino acid 


Br 


F 


CI 


acyl 


amino acid 


Br 


F 


Br 


acyl 


amino acid 


Br 


F 


I 


H 


acyl 


Br 


F 


H 


H 


acyl 


Br 


F 


NH 2 


H 


acyl 


Br 


F 


NH-cyclopropyl 


H 


acyl 


Br 


F 


NH-methyl 


H 


acyl 


Br 


F 


NH-ethyl 


H 


acyl 


Br 


F 


NH-acetyl 


H 


acyl 


Br 


F 


OH 


H 


acyl 


Br 


F 


OMe 


H 


acyl 


Br 


F 


OEt 


H 


acyl 


Br 


F 


O-cyclopropyl 


H 


acyl 


Br 


F 


O-acetyl 


H 


acyl 


Br 


F 


SH 


H 


acyl 


Br 


F 


SMe 


H 


acyl 


Br 


F 


SEt 


H 


acyl 


Br 


F 


S-cyclopropyl 


H 


acyl 


Br 


F 


F 


H 


acyl 


Br 


F 


CI 


H 


acyl 


Br 


F 


Br 


TJ 

ri 


acyl 


Br 


F 


I 


H 


amino acid 


Br 


F 


H 


H 


amino acid 


Br 


F 


NH 2 


H 


amino acid 


Br 


F 


NH-cyclopropyl 


H 


amino acid 


Br 


F 


NH-methyl 


H 


amino acid 


Br 


F 


NH-ethyl 


H 


amino acid 


Br 


F 


NH-acetyl 



399 



R 


R 3 


X 1 


X 2 


Y 


H 


amino acid 


Br 


F 


OH 


H 


amino acid 


Br 


F 


OMe 


H 


amino acid 


Br 


F 


OEt 


H 


amino acid 


Br 


F 


O-cyclopropyl 


H 


amino acid 


Br 


F 


O-acetyl 


H 


amino acid 


Br 


F 


SH 


H 


amino acid 


Br 


F 


SMe 


H 


amino acid 


Br 


F 


SEt 


H 


amino acid 


Br 


F 


S-cyclopropyl 


H 


amino acid 


Br 


F 


F 


H 


amino acid 


Br 


F 


CI 


H 


amino acid 


Br 


F 


Br 


H 


amino acid 


Br 


F 


I 


amino acid 


amino acid 


Br 


F 


H 


amino acid 


amino acid 


Br 


F 


NH 2 


amino acid 


amino acid 


Br 


F 


NH-cyclopropyl 


amino acid 


amino acid 


Br 


F 


NH-methyl 


amino acid 


amino acid 


Br 


F 


NH-ethyl 


amino acid 


amino acid 


Br 


F 


NH-acetyl 


amino acid 


amino acid 


JBr 


F 


OH 


amino acid 


amino acid 


Br 


F 


OMe 


amino acid 


amino acid 


Br 


F 


OEt 


amino acid 


amino acid 


Br 


F 


O-cyclopropy] 


amino acid 


amino acid 


Br 


F 


O-acetyl 


amino acid 


amino acid 


Br 


F 


SH 


amino acid 


amino acid 


Br 


F 


SMe 


amino acid 


amino acid 


Br 


F 


SEt 


amino acid 


amino acid 


Br 


F 


S-cyclopropyl 


amino acid 


amino acid 


Br 


F 


F 


amino acid 


amino acid 


Br 


F 


CI 


amino acid 


amino acid 


Br 


F 


Br 


amino acid 


amino acid 


Br 


F 


I 


amino acid 


H 


Br 


F 


H 


amino acid 


H 


Br 


F 


NH 2 


amino acid 


H 


Br 


F 


NH-cyclopropyl 


amino acid 


H 


Br 


F 


NH-methyl 


amino acid 


H 


Br 


F 


NH-ethyl 


amino acid 


H 


Br 


F 


NH-acetyl 


amino acid 


H 


Br 


F 


OH 


ammo acid 


H 


Br 


F 


OMe 


amino acid 


ri 


Br 


F 


OEt 


amino acid 


H 


Br 


F 


O-cyclopropyl 


amino acid 


H 


Br 


F 


O-acetyl 


amino acid 


H 


Br 


F 


SH 


amino acid 


H 


Br 


F 


SMe 


amino acid 


H 


Br 


F 


SEt 


amino acid 


H 


Br 


F 


S-cyclopropyl 





R 3 


X 1 


X 2 


Y 


amino acid 


H 


Br 


F 


F 


amino acid 


H 


Br 


F 


CI 


amino acid 


H 


Br 


F 


Br 


amino acid 


H 


Br 


F 


I 


amino acid 


acyl 


Br 


F 


H 


amino acid 


acyl 


Br 


F 


NH 2 


amino acid 


acyl 


Br 


F 


NH-cyclopropyl 


amino acid 


acyl 


Br 


F 


NH-methyl 


amino acid 


acyl 


Br 


F 


NH-ethyl 


amino acid 


acyl 


Br 


F 


NH-acetyl 


amino acid 


acyl 


Br 


F 


OH 


amino acid 


acyl 


Br 


F 


OMe 


amino acid 


acyl 


Br 


F 


OEt 


amino acid 


acvl 


Br 


F 


O-cvclonroDvl 


amino acid 


acyl 


Br 


F 


O-acetvl 


amino acid 


acyl 


Br 


F 


SH 


amino acid 


acyl 


Br 


F 


SMe 


amino acid 


acyl 


Br 


F 


SEt 


amino acid 


acyl 


Br 


F 


S-cvclonronvl 


amino acid 


acyl 


Br 


F 


F 


amino acid 


acyl 


Br 


F 


CI 


amino acid 


acvl 


Br 


F 


Br 


amino acid 


acyl 


Br 


F 


I 


acyl 


H 


CI 


F 


H 


acyl 


H 


CI 


F 


NH 2 


acyl 


H 


CI 


F 


NH-cyclopropyl 


acyl 


H 


CI 


F 


NH-methyl 


acyl 


H 


Ci 


F 


NH-ethyl 


acyl 


H 


CI 


F 


NH-acetyl 


acyl 


H 


CI 


F 


OH 


acyl 


H 


CI 


F 


OMe 


acyl 


H 


CI 


F 


OEt 


acyl 


H 


CI 


F 


O-cyclopropyl 


acyl 


H 


CI 


F 


O-acetyl 


acyl 


H 


CI 


F 


SH 


acyl 


H 


CI 


F 


SMe 


acyl 


H 


CI 


F 


SEt 


acyl 


H 


CI 


F 


S-cyclopropyl 


acyl 


H 


CI 


F 


F 


acyl 


H 


CI 


F 


CI 


acyl 


H 


CI 


F 


Br 


acyl 


H 


CI 


F 


I 


acyl 


acyl 


CI 


F 


H 


acyl 


acyl 


CI 


F 


NH 2 


acyl 


acyl 


CI 


F 


NH-cyclopropyl 


acyl 


acyl 


CI 


F 


NH-methyl 


acyl 


acyl 


CI 


F 


NH-ethyl 



R 2 


R 3 


X 1 


X 2 


Y 


acyl 


acyl 


Cl 


F 


NH-acetyl 

» 


acyl 


acyl 


CI 


F 


OH 


acyl 


acyl 


Cl 


F 


OMe 


acyl 


acyl 


Cl 


F 


OEV 


acyl 


acyl 


Cl 


F 


O-cyclopropyl 

£ E 


acyl 


acyl 


Cl 


F 


O-acetyl 


acyl 


acyl 


Cl 


F 


SH 


acyl 


acyl 


Cl 


F 


SMe 


acyl 


acyl 


Cl 


F 


SEt 


acyl 


acyl 


Cl 


F 


S-cyclopropyl 


acyl 


acyl 


Cl 


F j 


F 


acyl 


acyl 


Cl 


F 


Cl 


acyl 


acyl 


Cl 


F 


Br 


acyl 


acyl 


Cl 


F 


I 


acyl 


amino acid 


Cl 


F 


H 


acyl 


amino acid 


Cl 


F 


NH 2 


acyl 


amino acid 


Cl 


F 


NH-cyclopropyl 


acyl 


amino acid 


Cl 


F 


NH-methyl 


acyl 


amino acid 


Cl 


F 


NH-ethyl 


acyl 


amino acid 


Cl 


F 


NH-acetyl 


acyl 


amino acid 


Cl 


F 


OH 


acyl 


amino acid 


Cl 


F 


OMe 


acyl 


amino acid 


Cl 


F 


OEt 


acyl 


amino acid 


Cl 


F 


O-cyclopropyl 


acyl 


amino acid 


Cl 


F 


O-acetyl 


acyl 


amino acid 


Cl 


F 


SH 


acyl 


amino acid 


Cl 


F 


SMe 


acyl 


amino acid 


Cl 


F 


SEt 


acyl 


amino acid 


Cl 


F 


S-cyclopropyl 


acyl 


amino acid 


Cl 


F 


F 


acyl 


amino acid 


Cl 


F 


Cl 


acyl 


amino acid 


Cl 


F 


Br 


acyl 


amino acid 


Cl 


F 


I 


H 


acyl 


Cl 


F 


H 


H 


acyl 


Cl 


F 


NH 2 


H 


acyl 


Cl 


F 


NH-cyclopropyl 


H 


acyl 


Cl 


F 


NH-methyl 


H 


acyl 


Cl 


F 


NH-ethyl 


H 


acyl 


Cl 


F 


NH-acetyl 


H 


acyl 


Cl 


F 


OH 


H 


acyl 


Cl 


F 


OMe 


H 


acyl 


Cl 


F 


OEt 


H 


acyl 


Cl 


F 


O-cyclopropyl 


H 


acyl 


Cl 


F 


O-acetyl 


H 


acyl 


Cl 


F 


SH 


H 


acyl 


Cl 


F 


SMe 


H 


acyl 


Cl 


F 


SEt 



R J 


R 3 


X 1 


X 2 


Y 


H 


acyl 


CI 


F 


S-cyclopropyl 


H 


acyl 


CI 


F 


F 


H 


acyl 


CI 


F 


CI 


H 


acyl 


CI 


F 


Br 


H 


acyl 


CI 


F 


I 


H 


amino acid 


CI 


F 


H 


H 


amino acid 


CI 


F 


NH 2 


H 


amino acid 


CI 


F 


NH-cyclopropyl 


H 


amino acid 


CI 


F 


NH-methyl 


H 


amino acid 


CI 


F 


NH-ethyl 


H 


amino acid 


CI 


F 


NH-acetyl 


H 


amino acid 


CI 


F 


OH 


H 


amino acid 


CI 


F 


OMe 


H 


amino acid 


CI 


F 


OEt 


H 


amino acid 


CI 


F 


O-cyclopropyl 


H 


amino acid 


CI 


F 


O-acetyl 


H 


amino acid 


CI 


F 


SH 


H 


amino acid 


CI 


F 


SMe 


H 


amino acid 


CI 


F 


SEt 


H 


amino acid 


CI 


F 


S-cyclopropyl 

■ ^ S- 


H 


amino acid 


CI 


F 


F 


H 


amino acid 


CI 


F 


CI 


H 


amino acid 


CI 


F 


Br 


H 


amino acid 


CI 


F 


1 


amino acid 


amino acid 


CI 


F 


H 


amino acid 


amino acid 


CI 


F 


NH 2 


amino acid 


amino acid 


CI 


F 


NH-cyclopropyl 


amino acid 


amino acid 


CI 


F 


NH-methyl 


amino acid 


amino acid 


CI 


F 


NH-ethyl 


amino acid 


amino acid 


CI 


F 


NH-acetyl 


amino acid 


amino acid 


CI 


F 


OH 


amino acid 


amino acid 


CI 


F 


OMe 


amino acid 


amino acid 


CI 


F 


OEt 


amino acid 


amino acid 


CI 


F 


O-cyclopropyl 


amino acid 


amino acid 


CI 


F 


O-acetyl 


amino acid 


amino acid 


CI 


F 


SH 


amino acid 


amino acid 


CI 


F 


SMe 


amino acid 


amino acid 


CI 


F 


SEt _ .. _ 


amino acid 


amino acid 


CI 


F 


S-cyclopropyl 


amino acid 


amino acid 


CI 


F 


F 


amino acid 


amino acid 


CI 


F 


CI 


amino acid 


amino acid 


CI 


F 


Br 


amino acid 


amino acid 


CI 


F 


I 


amino acid 


H 


CI 


F 


H 


amino acid 


H 


CI 


F 


NH 2 


amino acid 


H 


CI 


F 


NH-cyclopropyl 


amino acid 


H 


CI 


F 


NH-methyl 



R 2 


R 3 


X 1 


X 2 


Y 


amino acid 


H 


CI 


F 


NH-ethyl 


amino acid 


H 


CI 


F 


NH-acetyl j 


amino acid 


H 


CI 


F 


OH 


amino acid 


H 


CI 


F 


OMe 


amino acid 


H 


CI 


F 


OEt 


amino acid 


H 


CI 


F 


O-cyclopropyl 


amino acid 


H 


CI 


F 


O-acetyl 


amino acid 


H 


CI 


F 


SH 


amino acid 


H 


CI 


F 


SMe 


amino acid 


H 


CI 


F 


SEt 


amino acid 


H 


CI 


F 


S-cyclopropyl 


amino acid 


H 


CI 


F 


F 


amino acid 


H 


CI 


F 


CI 


amino acid 


H 


CI 


F 


Br 


amino acid 


H 


CI 


F 


I 


amino acid 


acyl 


CI 


F 


H 


amino acid 


acyl 


CI 


F 


NH 2 


amino acid 


acyl 


CI 


F 


NH-cyclopropyl 


amino acid 


acyl 


CI 


F 


NH-methyl 


amino acid 


acyl 


CI 


F 


NH-ethyl 


amino acid 


acyl 


CI 


F 


NH-acetyl 


amino acid 


acyl 


CI 


F 


OH 


amino acid 


acyl 


CI 


F 


OMe 


amino acid 


acyl 


CI 


F 


OEt 


amino acid 


acyl 


CI 


F 


O-cyclopropyl 


amino acid 


acyl 


CI 


F 


O-acetyl 


amino acid 


acyl 


CI 


F 


SH 


amino acid 


acyl 


CI 


F 


SMe 


amino acid 


acyl 


CI 


F 


SEt 


amino acid 


acyl 


CI 


F 


S-cyclopropyl 


amino acid 


acyl 


CI 


F 


F 


amino acid 


acyl 


CI 


F 


CI 


amino acid 


acyl 


CI 


F 


Br 


amino acid 


acyl 


CI 


F 


I 


acyl 


H 


F 


F 


H 


acyl 


H 


F 


F 


NH 2 


acyl 


H 


F 


F 


NH-cyclopropyl 


acyl 


H 


F 


F 


NH-methyl 


acyl 


H 


F 


F 


NH-ethyl 


acyl 


H 


F 


F 


NH-acetyl 


acyl 


H 


F 


F 


OH 


acyl 


H 


F 


F 


OMe 


acyl 


H 


F 


F 


OEt 


acyl 


H 


F 


F 


O-cyclopropyl 


acyl 


H 


F 


F 


O-acetyl 


acyl 


H 


F 


F 


SH 


acyl 


H 


F 


F 


SMe 



R 2 


R 3 


X 1 


X 2 


Y 


acyl 


H 


F 


F 


SEt 


acyl 


H 


F 


F 


S-cyclopropyl 


acyl 


H 


F 


F 


F 


acyl 


H 


F 


F 


CI 


acyl 


H 


F 


F 


Br 


acyl 


H 


F 


F 


I 


acyl 


acyl 


F 


F 


H 


acyl 


acyl 


F 


F 


NH 2 


acyl 


acyl 


F 


F 


NH-cyclopropyl 


acyl 


acyl 


F 


F 


NH-methyl 


acyl 


acyl 


F 


F 


NH-ethyl 


acyl 


acyl 


F 


F 


NH-acetyl 


acyl 


acyl 


F 


F 


OH 


acyl 


acyl 


F 


F 


OMe 


acyl 


acyl 


F 


F 


OEt 


acyl 


acyl 


F 


F 


O-cyclopropyl 


acyl 


acyl 


F 


F 


O-acetyl 


acyl 


acyl 


F 


F 


SH 


acyl 


acyl 


F 


F 


SMe 


acyl 


acyl 


F 


F 


SEt 


acyl 


acyl 


F 


F 


S-cyclopropyl 


acyl 


acyl 


F 


F 


F 


acyl 


acyl 


F 


F 


CI 


acyl 


acyl 


F 


F 


Br 


acyl 


acyl 


F 


F 


I 


acyl 


amino acid 


F 


F 


H 


acyl 


amino acid 


F 


F 


NH 2 


acyl 


amino acid 


F 


F 


NH-cyclopropyl 


acyl 


amino acid 


F 


F 


NH-methyl 


acyl 


amino acid 


F 


F 


NH-ethyl 


acyl 


amino acid 


F 


F 


NH-acetyl 


acyl 


amino acid 


F 


F 


OH 


acyl 


amino acid 


F 


F 


OMe 


acyl 


amino acid 


F 


F 


OEt 


acyl 


amino acid 


F 


F 


O-cyclopropyl 


acyl 


amino acid 


F 


F 


O-acetyl 


acyl 


amino acid 


F 


F 


SH 


acyl 


amino acid 


F 


F 


SMe 


acyl 


amino acid 


F 


F 


SEt 


acyl 


amino acid 


F 


F 


S-cyclopropyl 


acyl 


amino acid 


F 


F 


F 


acyl 


amino acid 


F 


F 


CI 


acyl 


amino acid 


F 


F 


Br 


acyl 


amino acid 


F 


F 


I 


H 


acyl 


F 


F 


H 


H 


acyl 


F 


F 


NH 2 


H 


acyl 


F 


F 


NH-cyclopropyl 



R 2 


R 3 


X 1 


X 2 


Y 


H 


acyl 


F 


F 


NH-methyl 


H 


acyl 


F 


F 


NH-ethyl 


H 


acyl 


F 


F 


NH-acetyl 


H 


acyl 


F 


F 


OH 


H 


acyl 


F 


F 


OMe 


H 


acyl 


F 


F 


OEt 


H 


acyl 


F 


F 


O-cyclopropyl 


H 


acyl 


F 


F 


O-acetyl 


H 


acyl 


F 


F 


SH 


H 


acyl 


F 


F 


SMe 


H 


acyl 


F 


F 


SEt 


H 


acyl 


F 


F 


S-cyclopropyl 


H 


acyl 


F 


F 


F 


H 


acyl 


F 


F 


CI 


H 


acyl 


F 


F 


Br 


H 


acyl 


F 


F 


I 


H 


amino acid 


F 


F 


H 


H 


amino acid 


F 


F 


NH 2 


H 


amino acid 


F 


F 


NH-cyclopropyl 


H 


amino acid 


F 


F 


NH-methyl 


H 


amino acid 


F 


F 


NH-ethyl 


H 


amino acid 


F 


F 


NH-acetyl 


H 


amino acid 


F 


F 


OH 


H 


amino acid 


F 


F 


OMe 


H 


amino acid 


F 


F 


OEt 


H 


amino acid 


F 


F 


O-cyclopropyl 


H 


amino acid 


F 


F 


O-acetyl 


H 


amino acid 


F 


F 


SH 


H 


amino acid 


F 


F 


SMe 


H 


amino acid 


F 


F 


SEt 


H 


amino acid 


F 


F 


S-cyclopropyl 


H 


amino acid 


F 


F 


F 


H 


amino acid 


F 


F 


CI 


H 


amino acid 


F 


F 


Br 


H 


amino acid 


F 


F 


I 


amino acid 


amino acid 


F 


F 


H 


amino acid 


amino acid 


F 


F 


NH 2 


amino acid 


amino acid 


F 


F 


NH-cyclopropyl 


amino acid 


amino acid 


F 


F 


NH-methyl 


amino acid 


amino acid 


F 


F 


NH-ethyl 


amino acid 


ammo acid 


F 


F 


NH-acetyl 


amino acid 


amino acid 


F 


F 


OH 


amino acid 


amino acid 


F 


F 


OMe 


amino acid 


amino acid 


F 


F 


OEt 


amino acid 


amino acid 


F 


F 


O-cyclopropyl 


amino acid 


amino acid 


F 


F 


O-acetyl 


amino acid 


amino acid 


F 


F 


SH 



406 



R 2 


R 3 


X 1 


X 2 


Y 


amino acid 


amino acid 


F 


F 


SMe 


amino acid 


amino acid 


F 


F 


SEt 


amino acid 


amino acid 


F 


F 


S-cyclopropyl 


amino acid 


amino acid 


F 


F 


F 


amino acid 


amino acid 


F 


F 


CI 


amino acid 


amino acid 


F 


F 


Br 


amino acid 


amino acid 


F 


F 


I 


amino acid 


H 


F 


F 


H 


amino acid 


H 


F 


F 


NH 2 


amino acid 


H 


F 


F 


NH-cyclopropyl 


amino acid 


H 


F 


F 


NH-methyl 


amino acid 


H 


F 


F 


NH-ethyl 


amino acid 


H 


F 


F 


NH-acetyl 


amino acid 


H 


F 


F 


OH 


amino acid 


H 


F 


F 


OMe 


amino acid 


H 


F 


F 


OEt 


amino acid 


H 


F 


F 


O-cyclopropyl 


amino acid 


H 


F 


F 


O-acetyl 


amino acid 


H 


F 


F 


SH 


amino acid 


H 


F 


F 


SMe 


amino acid 


H 


F 


F 


SEt 


amino acid 


H 


F 


F 


S-cyclopropyl 


amino acid 


H 


F 


F 


F 


amino acid 


H 


F 


F 


CI 


amino acid 


H 


F 


F 


Br 


amino acid 


H 


F 


F 


I 


amino acid 


acyl 


F 


F 


H 


amino acid 


acyl 


F 


F 


NH 2 


amino acid 


acyl 


F 


F 


NH-cyclopropyl 


amino acid 


acyl 


F 


F 


NH-methyl 


amino acid 


acyl 


F 


F 


NH-ethyl 


amino acid 


acyl 


F 


F 


NH-acetyl 


amino acid 


acyl 


F 


F 


OH 


amino acid 


acyl 


F 


F 


OMe 


amino acid 


acyl 


F 


F 


OEt 


amino acid 


acyl 


F 


F 


O-cyclopropyl 


amino acid 


acyl 


F 


F 


O-acetyl 


amino acid 


acyl 


F 


F 


SH 


amino acid 


acyl 


F 


F 


SMe 


amino acid 


acyl 


F 


F 


SEt 


amino acid 


acyl 


F 


F 


S-cyclopropyl 


amino acid 


acyl 


F 


F 


F 


amino acid 


acyl 


F 


F 


CI 


amino acid 


acyl 


F 


F 


Br 


amino acid 


acyl 


F 


F 


I 


acyl 


H 


NH 2 


F 


H 


acyl 


H 


NH 2 


F 


NH 2 



R 2 


R a 


X 1 


X 2 


Y 


acyl 


H 


NH 2 


F 


NH-cyclopropyl 


acyl 


H 


NH 2 


F 


NH-methyl 


acyl 


H 


NH 2 


F 


NH-ethyl 


acyl 


H 


NH 2 


F 


NH-acetyl 


acyl 


H 


NH 2 


F 


OH 


acyl 


H 


NH 2 


F 


OMe 


acyl 


H 


NH 2 


F 


OEt 


acyl 


H 


NH 2 


F 


O-cyclopropyl 


acyl 


H 


NH 2 


F 


O-acetyl 


acyl 


H 


NH 2 


F 


SH 


acyl 


H 


NH 2 


F 


SMe 


acyl 


H 


NH 2 


F 


SEt 


acyl 


H 


NH 2 


F 


S-cycloproDvl 


acyl 


H 


NH 2 


F 


F 


acyl 


H 


NH 2 


F 


CI 


acyl 


H 


NH 2 


F 


Br 


acyl 


H 


NH 2 


F 


I 


acyl 


acyl 

* 


NH 2 


F 


H 


acyl 


acyl 


NH 2 


F 


NH 2 


acyl 


acyl 


NH 2 


F 


NH-cyclopropyl 


acyl 


acyl 


NH 2 


F 


NH-methyl 


acyl 


acyl 


NH 2 


F 


NH-ethyl 


acyl 


acyl 


NH 2 


F 


NH-acetyl 


acyl 


acyl 


NH 2 


F 


OH 


acyl 


acyl 


NH 2 


F 


OMe 


acyl 


acyl 


NH 2 


F 


OEt 


acyl 


acyl 


NH 2 


F 


O-cyclopropyl 


acyl 


acyl 


NH 2 


F 


O-acetyl 


acyl 


acyl 


NH 2 


F 


SH 


acyl 


acyl 


NH 2 


F 


SMe 


acyl 


acyl 


NH 2 


F 


SEt 


acyl 


acyl 


NH 2 


F 


S-cyclopropyl 


acyl 


acyl 


NH 2 


F 


F 


acyl 


acyl 


NH 2 


F 


CI 


acyl 


acyl 


NH 2 


F 


Br 


acyl 


acyl 


NH 2 


F 


I 


acyl 


amino acid 


NH 2 


F 


H 


acyl 


amino acid 


NH 2 


F 


NH 2 


acyl 


amino acid 


NH 2 


F 


NH-cyclopropyl 


acyl 


amino acid 


NH 2 


F 


NH-methyl 


acyl 


amino acid 


NH 2 


F 


NH-ethyl 


acyl 


amino acid 


NH 2 


F 


NH-acetyl 


acyl 


amino acid 


NH 2 


F 


OH 


acyl 


amino acid 


NH 2 


F 


OMe 


acyl 


amino acid 


NH 2 


F 


OEt 


acyl 


amino acid 


NH 2 


F 


O-cyclopropyl 


acyl 


amino acid 


NH 2 


F 


O-acetyl 



R 2 


R 3 


X 1 


X 2 


Y 


acyl 


amino acid 


NH 2 


F 


SH 


acyl 


amino acid 


NH 2 


F 


SMe 


acyl 


amino acid 


NH 2 


F 


SEt 


acyl 


amino acid 


NH 2 


F 


S-cyclopropyl 


acyl 


amino acid 


NH 2 


F 


F 


acyl 


amino acid 


NH 2 


F 


CI 


acyl 


amino acid 


NH 2 


F 


Br 


acyl 


amino acid 


NH 2 


F 


I 


H 


acyl 


NH 2 


F 


H 


H 


acyl 


NH 2 


F 


NH 2 


H 


acyl 


NH 2 


F 


NH-cyclopropyl 


H 


acyl 


NH 2 


F 


NH-methyl 


H 


acyl 


NH 2 


F 


NH-ethyl 


H 


acyl 


NH 2 


F 


NH-acetyl 


H 


acyl 


NH 2 


F 


OH 


H 


acyl 


NH 2 


F 


OMe 


H 


acyl 


NH 2 


F 


OEt 


H 


acyl 


NH 2 


F 


O-cyclopropyl 


H 


acyl 


NH 2 


F 


O-acetyl 


H 


acyl 


NH 2 


F 


SH 


H 


acyl 


NH 2 


F 


SMe 


H 


acyl 


NH 2 


F 


SEt 


H 


acyl 


NH 2 


F 


S-cyclopropyl 


H 


acyl 


NH 2 


F 


F 


H 


acyl 


NH 2 


F 


CI 


H 


acyl 


NH 2 


F 


Br 


H 


acyl 


NH 2 


F 


I 


H 


amino acid 


NH 2 


F 


H 


H 


amino acid 


NH 2 


F 


NH 2 


H 


amino acid 


NH 2 


F 


NH-cyclopropyl 


H 


amino acid 


NH 2 


F 


NH-methyl 


H 


amino acid 


NH 2 


F 


NH-ethyl 


H 


amino acid 


NH 2 


F 


NH-acetyl 


H 


amino acid 


NH 2 


F 


OH 


H 


amino acid 


NH 2 


F 


OMe 


H 


amino acid 


NH 2 


F 


OEt 


H 


amino acid 


NH 2 


F 


O-cyclopropyl 


H 


amino acid 


NH 2 


F 


O-acetyl 


H 


amino acid 


NH 2 


F 


SH 


H 


amino acid 


NH 2 


F 


SMe 


H 


amino acid 


NH 2 


F 


SEt 


H 


amino acid 


NH 2 


F 


S-cyclopropyl 


H 


amino acid 


NH 2 


F 


F 


H 


amino acid 


NH 2 


F 


CI 


H 


amino acid 


NH 2 


F 


Br 


H 


amino acid 


NH 2 


F 


I 


amino acid 


amino acid 


NH 2 


F 


H 



409 



R 2 


R> 


X 1 


X 2 


Y 


amino acid 


amino acid 


NH 2 


F 


NH 2 


amino acid 


amino acid 


NH 2 


F 


NH-cyclopropyl 


amino acid 


amino acid 


NH 2 


F 


NH-methyl 


amino acid 


amino acid 


NH 2 


F 


NH-ethyl 


amino acid 


amino acid 


NH 2 


F 


NH-acetyl 


amino acid 


amino acid 


NH 2 


F 


OH 


amino acid 


amino acid 


NH 2 


F 


OMe 


amino acid 


amino acid 


NH 2 


F 


OEt 


amino acid 


amino acid 


NH 2 


F 


O-cyclopropyl 


amino acid 


amino acid 


NH 2 


F 


O-acetyl 


amino acid 


amino acid 


NH 2 


F 


SH 


amino acid 


amino acid 


NH 2 


F 


SMe 


amino acid 


amino acid 


NH 2 


F 


SEt 


amino acid 


amino acid 


NH 2 


F 


S-cyclopropyl 


amino acid 


amino acid 


NH 2 


F 


F 


amino acid 


amino acid 


NH 2 


F 


CI 


amino acid 


amino acid 


NH 2 


F 


Br 


amino acid 


amino acid 


NH 2 j 


F 


I 


amino acid 


H 


NH 2 


F 


H 


amino acid 


H 


NH 2 


F 


NH 2 


amino acid 


H 


NH 2 


F 


NH-cyclopropyl 


amino acid 


H 


NH 2 


F 


NH-methyl 


amino acid 


H 


NH 2 


F 


NH-ethyl 


amino acid 


H 


NH 2 


F 


NH-acetyl 


amino acid 


H 


NH 2 


F 


OH 


amino acid 


H 


NH 2 


F 


OMe 


amino acid 


H 


NH 2 


F 


OEt 


amino acid 


H 


NII 2 


F 


O-cyclopropyl 


amino acid 


H 


NH 2 


F 


O-acetyl 


amino acid 


H 


NH 2 


F 


SH 


amino acid 


H 


NH 2 


F j 


SMe 


amino acid 


H 


NH 2 


F 


SEt 


amino acid 


H 


NH 2 


F 


S-cyclopropyl 


amino acid 


H 


NH 2 


F 


F 


amino acid 


H 


NH 2 


F 


CI 


amino acid 


H 


NH 2 


F 


Br 


amino acid 


H 


NH 2 


F 


I 


amino acid 


acyl 


NH 2 


F 


H 


amino acid 


acyl 


NH 2 


F 


NH 2 


amino acid 


acyl 


NH 2 


F 


NH-cyclqpropyl 


amino acid 


acyl 


NH 2 


F 


NH-methyl i 


amino acid 


acyl 


NH 2 


F 


NH-ethyl 


amino acid 


acyl 


NH 2 


F 


NH-acetyl 


amino acid 


acyl 


NH 2 


F 


OH 


amino acid 


acyl 


NH 2 


F 


OMe 


amino acid 


acyl 


NH 2 


F 


OEt 


amino acid 


acyl 


NH 2 


F 


O-cyclopropyl 



410 



R 1 


R 3 


X 1 


X 2 


Y 


amino acid 


acyl 


NH 2 


F 


O-acetyl 


amino acid 


acyl 


NH 2 


F 


SH 


amino acid 


acyl 


NH 2 


F 


SMe 


amino acid 


acyl 


NH 2 


F 


SEt 


amino acid 


acyl 


NH 2 


F 


S-cyclopropyl 

1 S1Z — t_j£ 


amino acid 


acyl 


NH 2 


F 


F 


amino acid 


acyl 


NH 2 


F 


CI 


amino acid 


acyl 


NH 2 


F 


Br 


amino acid 


acyl 


NH 2 


F 


I 


acyl 


H 


SH 


F 


H 


acyl 


H 


SH 


F 


NH 2 


acyl 


H 


SH 


F 


NH-cyclopropyl 


acyl 


H 


SH 


F 


NH-methyl 


acyl 


H 


SH 


F 


NH-ethyl 


acyl 


H 


SH 


F 


NH-acetyl 


acyl 


H 


SH 


F 


OH 


acyl 


H 


SH 


F 


OMe 


acyl 


H 


SH 


F 


OEt 


acyl 


H 


SH 


F 


O-cyclopropyl 


acyl 


H 


SH 


F 


O-acetyl 


acyl 


H 


SH 


F 


SH 


acyl 


H 


SH 


F 


SMe 


acyl 


H 


SH 


F 


SEt 


acyl 


H 


SH 


F 


S-cyclopropyl 


acyl 


H 


SH 


F 


F 


acyl 


H 


SH 


F 


CI 


acyl 


H 


SH 


F 


Br 


acyl 


H 


SH 


F 


I 


acyl 


acyl 


SH 


F 


H 


acyl 


acyl 


SH 


F 


NH 2 


acyl 


acyl 


SH 


F 


NH-cyclopropyl 


acyl 


acyl 


SH 


F 


NH-methyl 


acyl 


acyl 


SH 


F 


NH-ethyl 


acyl 


acyl 


SH 


F 


NH-acetyl 


acyl 


acyl 


SH 


F 


OH 


acyl 


acyl 


SH 


F 


OMe 


acyl 


acyl 


SH 


F 


OEt 


acyl 


acyl 


SH 


F 


O-cyclopropyl 


acyl 


acyl 


SH 


F 


O-acetyl 


acyl 


acyl 


SH 


F 


SH 


acyl 


acyl 


SH 


F 


SMe 


acyl 


acyl 


SH 


F 


SEt 


acyl 


acyl 


SH 


F 


S-cyclopropyl 


acyl 


acyl 


SH 


F 


F 


acyl 


acyl 


SH 


F 


CI 


acyl 


acyl 


SH 


F 


Br 


acyl 


acyl 


SH 


F 


I 



R 2 


R 3 


X 1 


X 2 


Y 


acyl 


amino acid 


SH 


F 


H 


acyl 


amino acid 


SH 


F 


NH 2 


acyl 


amino acid 


SH 


F 


NH-cyclopropyl 


acyl 


amino acid 


SH 


F 


NH-methyl 


acyl 


amino acid 


SH 


F 


NH-ethyl 


acyl 


amino acid 


SH 


F 


NH-acetyl 


acyl 


amino acid 


SH 


F 


OH 


acyl 


amino acid 


SH 


F 


OMe 


acyl 


amino acid 


SH 


F 


OEt 


acyl 


amino acid 


SH 


F 


O-cyclopropyl 


acyl 


amino acid 


SH 


F 


O-acetyl 


acyl 


amino acid 


SH 


F 


SH 


acyl 


amino acid 


SH 


F 


SMe 


acyl 


amino acid 


SH 


F 


SEt 


acyl 


amino acid 


SH 


F 


S-cyclopropyl 


acyl 


amino acid 


SH 


F 


F 


acyl 


amino acid 


SH 


F 


CI 


acyl 


amino acid 


SH 


F 


Br 


acyl 


amino acid 


SH 


F 


I 


H 


acyl 


SH 


F 


H 


H 


acyl 


SH 


F 


NH 2 


H 


acyl 


SH 


F 


NH-cyclopropyl 


H 


acyl 


SH 


F 


NH-methyl 


H 


acyl 


SH 


F 


NH-ethyl 


H 


acyl 


SH 


F 


NH-acetyl 


H 


acyl 


SH 


F 


OH 


H 


acyl 


SH 


F 


OMe 


H 


acyl 


SH 


F 


OEt 


H 


acyl 


SH 


F 


O-cyclopropyl 


H 


acyl 


SH 


F 


O-acetyl 


H 


acyl 


SH 


F 


SH 


H 


acyl 


SH 


F 


SMe 


H 


acyl 


SH 


F 


SEt 


H 


acyl 


SH 


F 


S-cyclopropyl 


H 


acyl 


SH 


F 


F 


H 


acyl 


SH 


F 


CI 


H 


acyl 


SH 


F 


Br 


H 


acyl 


SH 


F 


I 


H 


amino acid 


SH 


F 


H 


H 


amino acid 


SH 


F 


NH 2 


H 


amino acid 


SH 


F 


NH-cyclopropyl 


H 


amino acid 


SH 


F 


NH-methyl 


H 


amino acid 


SH 


F 


NH-ethyl 


H 


amino acid 


SH 


F 


NH-acetyl 


H 


amino acid 


SH 


F 


OH 


H 


amino acid 


SH 


F 


OMe 


H 


amino acid 


SH 


F 


OEt 



R 2 


R* 


X 1 


X 2 


Y 


H 


amino acid 


SH 


F 


O-cyclopropyl 


H 


amino acid 


SH 


F 


O-acetyl 


H 


amino acid 


SH 


F 


SH 


H 


amino acid 


SH 


F 


SMe 


H 


amino acid 


SH 


F 


SEt 


H 


amino acid 


SH 


F 


S-cyclopropyl 


H 


amino acid 


SH 


F 


F 


H 


amino acid 


SH 


F 


CI 


H 


amino acid 


SH 


F 


Br 


H 


amino acid 


SH 


F 


I 


amino acid 


amino acid 


SH 


F 


H 


amino acid 


amino acid 


SH 


F 


NH 2 


amino acid 


amino acid 


SH 


F 


NH-cyclopropyl 


amino acid 


amino acid 


SH 


F 


NH-methyl 


amino acid 


amino acid 


SH 


F 


NH-ethyl 


amino acid 


amino acid 


SH 


F 


NH-acetyl 


amino acid 


amino acid 


SH 


F 


OH 


amino acid 


amino acid 


SH 


F 


OMe 


amino acid 


amino acid 


SH 


F 


OEt 


amino acid 


amino acid 


SH 


F 


O-cyclopropyl 


amino acid 


amino acid 


SH 


F 


O-acetyl 


amino acid 


amino acid 


SH 


F 


SH 


amino acid 


amino acid 


SH 


F 


SMe 


amino acid 


amino acid 


SH 


F 


SEt 


amino acid 


amino acid 


SH 


F 


S-cyclopropyl 


amino acid 


amino acid 


SH 


F 


F 


amino acid 


amino acid 


SH 


F 


CI 


amino acid 


amino acid 


SH 


F 


Br 


amino acid 


amino acid 


SH 


F 


I 


amino acid 


H 


SH 


F 


H 


amino acid 


H 


SH 


F 


NH 2 


amino acid 


H 


SH 


F 


NH-cyclopropyl 


amino acid 


H 


SH 


F 


NH-methyl 


amino acid 


H 


SH 


F 


NH-ethyl 


amino acid 


H 


SH 


F 


NH-acetyl 


amino acid 


H 


SH 


F 


OH 


amino acid 


H 


SH 


F 


OMe 


amino acid 


H 


SH 


F 


OEt 


amino acid 


H 


SH 


F 


O-cyclopropyl 


amino acid 


H 


SH 


F 


O-acetyl 


amino acid 


H 


SH 


F 


SH 


amino acid 


H 


SH 


F 


SMe 


amino acid 


H 


SH 


F 


SEt 


amino acid 


H 


SH 


F 


S-cyclopropyl 


amino acid 


H 


SH 


F 


F 


amino acid 


H 


SH 


F 


CI 


amino acid 


H 


SH 


F 


Br 



413 



R 2 


R* 


X 1 


X 2 


Y 


amino acid 


H 


SH 


F 


I j 


amino acid 


acyl 


SH 


F 


H 


amino acid 


acyl 


SH 


F 


NH 2 


amino acid 


acyl 


SH 


F 


NH-cyclopropyl 


amino acid 


acyl 


SH 


F 


NH-methyl 


amino acid 


acyl 


SH 


F 


NH-ethyl 


amino acid 


acyl 


SH 


F 


NH-acetyl 


amino acid 


acyl 


SH 


F 


OH 


amino acid 


acyl 


SH 


F 


OMe 


amino acid 


acyl 


SH 


F 


OEt 


amino acid 


acyl 


SH 


F 


O-cyclopropyl 


amino acid 


acyl 


SH 


F 


O-acetyl 


amino acid 


acyl 


SH 


F 


SH 


amino acid 


acyl 


SH 


F 


SMe 


amino acid 


acyl 


SH 


F 


SEt 


amino acid 


acyl 


SH 


F 


S-cyclopropyl 


amino acid 


acyl 


SH 


F 


F 


amino acid 


acyl 


SH 


F 


Cl 


amino acid 


acyl 


SH 


F 


Br 


amino acid 


acyl 


SH 


F 


I 


acyl 


H 


OH 


F 


H 


acyl 


H 


OH 


F 


NH 2 


acyl 


H 


OH 


F 


NH-cyclopropyl 


acyl 


H 


OH 


F 


NH-methyl 


acyl 


H 


OH 


F 


NH-ethyl 


acyl 


H 


OH 


F 


NH-acetyl 


acyl 


H 


OH 


F 


OH 


acyl 


H 


OH 


F 


OMe 


acyl 


H 


OH 


F 


OEt 


acyl 


H 


OH 


F 


O-cyclopropyl 


acyl 


H 


OH 


F 


O-acetyl 


acyl 


H 


OH 


F 


SH 


acyl 


H 


OH 


F 


SMe 


acyl 


H 


OH 


F 


SEt 


acyl 


H 


OH 


F 


S-cyclopropyl 


acyl 


H 


OH 


F 


F 


acyl 


H 


OH 


F 


Cl 


acyl 


H 


OH 


F 


Br 


acyl 


H 


OH 


F 


I 


acyl 


acyl 


OH 


F 


H 


acyl 


acyl 


OH 


F 


NH 2 


acyl 


acyl 


OH 


F 


NH-cyclopropyl 


acyl 


acyl 


OH 


F 


NH-methyl 


acyl 


acyl 


OH 


F 


NH-ethyl 


acyl 


acyl 


OH 


F 


NH-acetyl 


acyl 


acyl 


OH 


F 


OH 


acyl 


acyl 


OH 


F 


OMe 



R 2 


R 3 


X 1 


X 1 


Y 


acyl 


acyl 


OH 


F 


OEt 


acyl 


acyl 


OH 


F 


O-cyclopropyl 


acyl 


acyl 


OH 


F 


O-acetyl 


acyl 


acyl 


OH 


F 


SH 


acyl 


acyl 


OH 


F 


SMe 


acyl 


acyl 


OH 


F 


SEt 


acyl 


acyl 


OH 


F 


S-cyclopropyl 


acyl 


acyl 


OH 


F 


F 


acyl 


acyl 


OH 


F 


CI 


acyl 


acyl 


OH 


F 


Br 


acyl 


acyl 


OH 


F 


I 


acyl 


amino acid 


OH 


F 


H 


acyl 


amino acid 


OH 


F 


NH 2 


acyl 


amino acid 


OH 


F 


NH-cyclopropyl 


acyl 


amino acid 


OH 


F 


NH-methyl 


acyl 


amino acid 


OH 


F 


NH-ethyl 


acyl 


amino acid 


OH 


F 


NH-acetyl 


acyl 


amino acid 


OH 


F 


OH 


acyl 


amino acid 


OH 


F 


OMe 


acyl 


amino acid 


OH 


F 


OEt 


acyl 


amino acid 


OH 


F 


O-cyclopropyl 


acyl 


amino acid 


OH 


F 


O-acetyl 


acyl 


amino acid 


OH 


F 


SH 


acyl 


amino acid 


OH 


F 


SMe 


acyl 


amino acid 


OH 


F 


SEt 


acyl 


amino acid 


OH 


F 


S-cyclopropyl 


acyl 


amino acid 


OH 


F 


F 


acyl 


amino acid 


OH 


F 


CI 


acyl 


amino acid 


OH 


F 


Br 


acyl 


amino acid 


OH 


F 


I 


H 


acyl 


OH 


F 


H 


H 


acyl 


OH 


F 


NH 2 


H 


acyl 


OH 


F 


NH-cyclopropyl 


H 


acyl 


OH 


F 


NH-methy] 


H 


acyl 


OH 


F 


NH-ethyl 


H 


acyl 


OH 


F 


NH-acetyl 


H 


acyl 


OH 


F 


OH 


H 


acyl 


OH 


F 


OMe 


H 


acyl 


OH 


F 


OEt 


H 


acyl 


OH 


F 


O-cyclopropyl 


H 


acyl 


OH 


F 


O-acetyl 


H 


acyl 


OH 


F 


SH 


H 


acyl 


OH 


F 


SMe 


H 


acyl 


OH 


F 


SEt 


H 


acyl 


OH 


F 


S-cyclopropyl 


H 


acyl 


OH 


F 


F 


H 


acyl 


OH 


F 


CI 



415 



K 

R 


R 3 


X 1 


X 2 


Y 


H 


acyl 


OH 


F 


Br 


H 


acyl 


OH 


F 


I 


H 


amino acid 


OH 


F 


H 


H 


amino acid 


OH 


F 


NH 2 


H 


amino acid 


OH 


F 


NH-cyclopropyl 


H 


amino acid 


OH 


F 


NH-methyl 


H 


amino acid 


OH 


F 


NH-ethyl 


H 


amino acid 


OH 


F 


NH-acetyl 


H 


amino acid 


OH 


F 


OH 


H 


amino acid 


OH 


F 


OMe 


H 


amino acid 


OH 


F 


OEt 


H 


amino acid 


OH 


F 


O-cyclopropyl 


H 


amino acid 


OH 


F 


O-acetyl 


H 


amino acid 


OH 


F 


SH 


H 


amino acid 


OH 


F 


SMe 


H 


amino acid 


OH 


F 


SEt 


H 


amino acid 


OH 


F 


S-cyclopropyl 


H 


amino acid 


OH 


F 


F 


H 


amino acid 


OH 


F 


CI 


H 


amino acid 


OH 


F 


Br 


H 


amino acid 


OH 


F 


I 


amino acid 


amino acid 


OH 


F 


H 


amino acid 


amino acid 


OH 


F 


NH 2 


amino acid 


amino acid 


OH 


F 


NH-cyclopropyl 


amino acid 


amino acid 


OH 


F 


NH-methyl 


amino acid 


amino acid 


OH 


F 


NH-ethyl 


amino acid 


amino acid 


OH 


F 


NH-acetyl 


amino acid 


amino acid 


OH 


F 


OH 


amino acid 


amino acid 


OH 


F 


OMe 


amino acid 


amino acid 


OH 


F 


OEt 


amino acid 


amino acid 


OH 


F 


O-cyclopropyl 


amino acid 


amino acid 


OH 


F 


O-acetyl 


amino acid 


amino acid 


OH 


F 


SH 


amino acid 


amino acid 


OH 


F 


SMe 


amino acid 


amino acid 


OH 


F 


SEt 


amino acid 


amino acid 


OH 


F 


S-cyclopropyl 


amino acid 


amino acid 


OH 


F 


F 


amino acid 


amino acid 


OH 


F 


CI 


amino acid 


amino acid 


OH 


F 


Br 


amino acid 


amino acid 


OH 


F 


I 


amino acid 


H 


OH 


F 


H 


amino acid 


H 


OH 


F 


NH 2 


amino acid 


H 


OH 


F 


NH-cyclopropyl 


amino acid 


H 


OH 


F 


NH-methyl 


amino acid 


H 


OH 


F 


NH-ethyl 


amino acid 


H 


OH 


F 


NH-acetyl 


amino acid 


H 


OH 


F 


OH 



416 



R 2 


R J 


X 1 


X 2 


Y 


amino acid 


H 


OH 


F 


OMe 


amino acid 


H 


OH 


F 


OEt 


amino acid 


H 


OH 


F 


O-cyclopropyl 


amino acid 


H 


OH 


F 


O-acetyl 


amino acid 


H 


OH 


F 


SH 


amino acid 


H 


OH 


F 


SMe 


amino acid 


H 


OH 


F 


SEt 


amino acid 


H 


OH 


F 


S-cyclopropyl 


amino acid 


H 


OH 


F 


F 


amino acid 


H 


OH 


F 


CI 


amino acid 


H 


OH 


F 


Br 


amino acid 


H 


OH 


F 


I 


amino acid 


acyl 


OH 


F 


H 


amino acid 


acyl 


OH 


F 


NH 2 


amino acid 


acyl 


OH 


F 


NH-cyclopropyl 


amino acid 


acyl 


OH 


F 


NH-methyl 


amino acid 


acyl 


OH 


F 


NH-ethyl 


amino acid 


acyl 


OH 


F 


NH-acetyl 


amino acid 


acyl 


OH 


F 


OH 


amino acid 


acyl 


OH 


F 


OMe 


amino acid 


acyl 


OH 


F 


OEt 


amino acid 


acyl 


OH 


F 


O-cyclopropyl 


amino acid 


acyl 


OH 


F 


O-acetyl 


amino acid 


acyl 


OH 


F 


SH 


amino acid 


acyl 


OH 


F 


SMe 


amino acid 


acyl 


OH 


F 


SEt 


amino acid 


acyl 


OH 


F 


S-cyclopropyl 

& H_ — SL£ 


amino acid 


acyl 


OH 


F 


F 


amino acid 


acyl 


OH 


F 


CI 


amino acid 


acyl 


OH 


F 


Br 


acyl 


H 


CHa 


NH 2 


H 


acyl 


H 


CH 3 


NH 2 


NH 2 


acyl 


H 


CH 3 


NH 2 


NH-cyclopropyl 


acyl 


H 


CH 3 


NH 2 


NH-methyl 


acyl 


H 


CH 3 


NH 2 


NH-ethyl 


acyl 


H 


CH 3 


NH 2 


NH-acetyl 


acyl 


H 


CH 3 


NH 2 


OH 


acyl 


H 


CH 3 


NH 2 


OMe 


acyl 


H 


CH 3 


NH 2 


OEt 


acyl 


H 


CH 3 


NH 2 


O-cyclopropyl 


acyl 


H 


CH 3 


NH 2 


O-acetyl 


acyl 


H 


CH 3 


NH 2 


SH 


acyl 


H 


CH 3 


NH 2 


SMe 


acyl 


H 


CH 3 


NH 2 


SEt 


acyl 


H 


CH 3 


NH 2 


S-cyclopropyl 


acyl 


H 


CH 3 


NH 2 


F 


acyl 


H 


CH 3 


NH 2 





417 



R 2 


R 3 


X 1 


X 2 


Y 


acyl 


H 


CH 3 


NH 2 


Br 


acyl 


H 


CH 3 


NH 2 


I 


acyl 


acyl 


CH 3 


NH 2 


H 


acyl 


acyl 


CH 3 


NH 2 


NH 2 


acyl 


acyl 


CH 3 


NH 2 


NH-cyclopropyl 


acyl 


acyl 


CH 3 


NH 2 


NH-methyl 


acyl 


acyl 


CH 3 


NH 2 


NH-ethyl 


acyl 


acyl 


CH 3 


NH 2 


NH-acetyl 


acyl 


acyl 


CH 3 


NH 2 


OH 


acyl 


acyl 


CH 3 


NH 2 


OMe 


acyl 


acyl 


CH 3 


NH 2 


OEt 


acyl 


acyl 


CH 3 


NH 2 


O-cyclopropyl 


acyl 


acyl 


CH 3 


NH 2 


O-acetyl 


acyl 


acyl 


CH 3 


NH 2 


SH 


acyl 


acyl 


CH 3 


NH 2 


SMe 


acyl 


acyl 


CH 3 


NH 2 


SEt 


acyl 


acyl 


CH 3 


NH 2 


S-cyclopropyl 


acyl 


acyl 


CH 3 


NH 2 


F 


acyl 


acyl 


CH 3 


NH 2 


CI 


acyl 


acyl 


CH 3 


NH 2 


Br 


acyl 


acyl 


CH 3 


NH 2 


I 


acyl 


amino acid 


CH 3 


NH 2 


H 


acyl 


amino acid 


CH 3 


NH 2 


NH 2 


acyl 


amino acid 


CH 3 


NH 2 


NH-cyclopropyl 


acyl 


amino acid 


CH 3 


NH 2 


NH-methyl 


acyl 


amino acid 


CH 3 


NH 2 


NH-ethyl 


acyl 


amino acid 


CH 3 


NH 2 


NH-acetyl 


acyl 


amino acid 


CH 3 


NH 2 


OH 


acyl 


amino acid 


CH 3 


NH 2 


OMe 


acyl 


amino acid 


CH 3 


NH 2 


OEt 


acyl 


amino acid 


CH 3 


NH 2 


O-cyclopropyl 


acyl 


amino acid 


CH 3 


NH 2 


O-acetyl 


acyl 


amino acid 


CH 3 


NH 2 


SH 


acyl 


amino acid 


CH 3 


NH 2 


SMe 


acyl 


amino acid 


CH 3 


NH 2 


SEt 


acyl 


amino acid 


CH 3 


NH 2 


S-cyclopropyl 


acyl 


amino acid 


CH 3 


NH 2 


F 


acyl 


amino acid 


CH 3 


NH 2 


CI 


acyl 


amino acid 


CH 3 


NH 2 


Br 


acyl 


amino acid 


CH 3 


NH 2 


I 


H 


acyl 


CH 3 


NH 2 


H 


H 


acyl 


CH 3 


NH 2 


NH 2 


H 


acyl 


CH 3 


NH 2 


NH-cyclopropyl 


H 


acyl 


CH 3 


NH 2 


NH-methyl 


H 


acyl 


CH 3 


NH 2 


NH-ethyl 


H 


acyl 


CH 3 


NH 2 


NH-acetyl 


H 


acyl 


CH 3 


NH 2 


OH 



n 

R 


R 


X 1 


— — — 

X 2 


Y 


H 


acyl 


CH 3 


NH 2 


OMe 


H 


acyl 


CH 3 


NH 2 


OEt 


H 


acyl 


CH 3 


NH 2 


O-cyclopropyl 


H 


acyl 


CH 3 


NH 2 


O-acetyl 


H 


acyl 


CH 3 


NH 2 


SH 


H 


acyl 


CH 3 


NH 2 


SMe 


H 


acyl 


CH 3 


NH 2 


SEt 


H 


acyl 


CH 3 


NH 2 


S-cyclopropyl 


H 


acyl 


CH 3 


NH 2 


F 


H 


acyl 


CH 3 


NH 2 


CI 


H 


acyl 


CH 3 


NH 2 


Br 


H 


acyl 


CH 3 


NH 2 


I 


H 


amino acid 


CH 3 


NH 2 


H 


H 


amino acid 


CH 3 


NH 2 


NH 2 


H 


amino acid 


CH 3 


NH 2 


NH-cyclopropyl 


H 


amino acid 


CH 3 


NH 2 


NH-methyl 


H 


amino acid 


CH 3 


NH 2 


NH-ethyl 


H 


amino acid 


CH 3 


NH 2 


NH-acetyl 


H 


amino acid 


CH 3 


NH 2 


OH 


H 


amino acid 


CH 3 


NH 2 


OMe 


H 


amino acid 


CH 3 


NH 2 


OEt 


H 


amino acid 


CH 3 


NH 2 


O-cyclopropyl 


H 


amino acid 


CH 3 


NH 2 


O-acetyl 


H 


amino acid 


CH 3 


NH 2 


SH 


H 


amino acid 


CH 3 


NH 2 


SMe 


H 


amino acid 


CH 3 


NH 2 


SEt 


H 


amino acid 


CH 3 


NH 2 


S-cyclopropyl 


H 


amino acid 


CH 3 


NH 2 


F 


H 


amino acid 


CH 3 


NH 2 


CI 


H 


amino acid 


CH 3 


NH 2 


Br 


H 


amino acid 


CH 3 


NH 2 


I 


amino acid 


amino acid 


CH 3 


NH 2 


H 


amino acid 


amino acid 


CH 3 


NH 2 


NH 2 


amino acid 


amino acid 


CH 3 


NH 2 


NH-cyclopropyl 


ammo acid 


amino acid 


CH 3 


NH 2 


NH-methyl 


amino acid 


amino acid 


CH 3 


NH 2 


NH-ethyl 


ammo acid 


amino acid 


CH 3 


NH 2 


NH-acetyl 


amino acid 


amino acid 


CH 3 


NH 2 


OH 


amino acid 


amino acid 


CH 3 


NH 2 


OMe 


amino acid 


amino acid 


CH 3 


NH 2 


OEt 


ammo acid 


amino acid 


CH3 


XTTT 

NH 2 


O-cyclopropyl 


amino acid 


amino acid 


CH 3 


NH 2 


O-acetyl 


amino acid 


amino acid 


CH 3 


NH 2 


SH 


amino acid 


amino acid 


CH 3 


NH 2 


SMe 


amino acid 


amino acid 


CH 3 


NH 2 


SEt 


amino acid 


amino acid 


CH 3 


NH 2 


S-cyclopropyl 


amino acid 


amino acid 


CH 3 


NH 2 


F 



419 



R 


R 


X 


X 


Y 


amino acid 


amino acid 


/-ITT 
CH3 


NH 2 


CI 


amino acid 


amino acid 


/"ITT 
CH3 


NH 2 


Br 


amino acid 


amino acid 


/-ITT 

CH 3 


NH 2 


I 


amino acid 


TT 

H 


riTT 

CH 3 


XTT T 

NH 2 


H 


amino acid 


TT 

H 


CH 3 


NH 2 


NH 2 


amino acid 


TT 

H 


CH 3 


\TT J 

NH 2 


NH-cyclopropyl 


amino acid 


T T 

H 


CH 3 


NH 2 


NH-methyl 


amino acid 


TT 

H 


PTT 

CH 3 


NH 2 


NH-ethyl 


amino acid 


T T 

H 


CH 3 


NH 2 


NH-acetyl 


amino acid 


TT 

H 


CH 3 


NH 2 


OH 


amino acid 


T T 

H 


CH 3 


NH 2 


OMe 


amino acid 


TT 

H 


CH 3 


NH 2 


OEt 


ammo acid 


TT 

H 


CH 3 


NH 2 


O-cyclopropyl 


ammo acid 


H 


CH 3 


NH 2 


O-acetyl 


ammo acid 


H 


CH 3 


NH 2 


SH 


amino acid 


H 


CH 3 


NH 2 


SMe 


amino acid 


H 


CH 3 


NH 2 


SEt 


amino acid 


H 


CH 3 


NH 2 


S-cyclopropyl 


amino acid 


H 


CH 3 


NH 2 


F 


amino acid 


H 


CH 3 


NH 2 


CI 


ammo acid 


H 


CH 3 


NH 2 


Br 


amino acid 


H 


CH 3 


NH 2 


I 


amino acid 


acyl 


CH 3 


NH 2 


H 


amino acid 


acyl 


CH 3 


NH 2 


NH 2 


amino acid 


acyl 


CH 3 


NH 2 


NH-cyclopropyl 


amino acid 


acyl 


CH 3 


NH 2 


NH-methyl 


amino acid 


acyl 


CH 3 


NH 2 


NH-ethyl 


amino acid 


acyl 


CH 3 


NH 2 


NH-acetyl 


amino acid 


acyl 


CH 3 


NH 2 


OH 


amino acid 


acyl 


/ITT 

CH 3 


NH 2 


OMe 


amino acid 


acyl 


CH 3 


NH 2 


OEt 


amino acid 


acyl 


/-(TT 

CH 3 


XTT T 

NH 2 


O-cyclopropyl 


amino acid 


acyl 


/-I T T 

CH3 


"KTTT 

NH 2 


O-acetyl 


amino acid 


acyl 


CH3 


XTT T 

NH 2 


OTT 

SH 


amino acid 


acyl 


/^TT 

CH 3 


XTT T 

NH 2 


SMe 


amino acid 


acyl 


/^T T 

CH 3 


XTT T 

NH 2 


SEt 


ammo acm 


acyl 


pTT 


XTTT 

NH 2 


S-cyclopropyl 


amino acid 


acyl 


LH3 


XTTT 

NH 2 


T? 

r 


amino aciu 


acyl 


/"ITT 

CH 3 


XTTT 

NH 2 


CI 


amino aciu 


acyl 


<-H 3 


XTTT 


T>_ 

Br 


aiimiu dviu 


OPT/1 


^ri 3 


VTTT^ 
1NIT 2 


T 
1 


acyl 


H 


CF 3 


NH 2 


H 


acyl 


H 


CF 3 


NH 2 


NH 2 


acyl 


H 


CF 3 


NH 2 


NH-cyclopropyl 


acyl 


H 


CF 3 


NH 2 


NH-methyl 


acyl 


H 


CF 3 


NH 2 


NH-ethyl 


acyl 


H 


CF 3 


NH 2 


NH-acetyl 



R 


R 


X 


X 2 


Y 


acyl 


H 


CF 3 


NH 2 


OH 


acyl 


H 


CF 3 


NH 2 


OMe 


acyl 


TT 

H 


CF 3 


NH 2 


OEt 


acyl 


H 


CF 3 


NH 2 


O-cyclopropyl 


acyl 


H 


CF 3 


NH 2 


O-acetyl 


acyl 


H 


CF 3 


NH 2 


SH 


acyl 


H 


CF 3 


NH 2 


SMe 


acyl 


H 


CF 3 


NH 2 


SEt 


acyl 


H 


CF 3 


NH 2 


S-cyclopropyl 


acyl 


H 


CF 3 


NH 2 


F 


acyl 


H 


CF 3 


NH 2 


CI 


acyl 


H 


CF 3 


NH 2 


Br 


acyl 


H 


CF 3 


NH 2 


I 


acyl 


acyl 


CF 3 


NH 2 


H 


acyl 


acyl 


CF 3 


NH 2 


NH 2 


acyl 


acyl 


CF 3 


NH 2 


NH-cyclopropyl 


acyl 


acyl 


CF 3 


NH 2 


NH-methyl 


acyl 


acyl 


CF 3 


NH 2 


NH-ethyl 


acyl 


acyl 


CF 3 


NH 2 


NH-acetyl 


acyl 


acyl 


CF 3 


NH 2 


OH 


acyl 


acyl 


CF 3 


NH 2 


OMe 


acyl 


acyl 


CF 3 


NH 2 


OEt 


acyl 


acyl 


CF 3 


NH 2 


O-cyclopropyl 


acyl 


acyl 


CF 3 


NH 2 


O-acetyl 


acyl 


acyl 


CF 3 


NH 2 


SH 


acyl 


acyl 


CF 3 


NH 2 


SMe 


acyl 


acyl 


CF 3 


NH 2 


SEt 


acyl 


acyl 


CF 3 


NH 2 


S-cyclopropyl 


acyl 


acyl 


CF 3 


NH 2 


F 


acyl 


acyl 


CF 3 


NH 2 


CI 


acyl 


acyl 


CF 3 


NH 2 


Br 


acyl 


acyl 


CF 3 


NH 2 


I 


acyl 


amino acid 


CF 3 


NH 2 


H 


acyl 


amino acid 


CF 3 


NH 2 


NH 2 


acyl 


amino acid 


/"IT"' 

CF 3 


NH 2 


NH-cyclopropyl 


acyl 


amino acid 


CF 3 


NH 2 


NH-methyl 


acyl 


amino acid 


CF 3 


XTTT 

NH 2 


NH-ethyl 


acyl 


amino acid 


CF 3 


XTTT 

NH 2 


XTTT j_ 1 

NH-acetyl 


acyl 


amino acid 


CF 3 


NH 2 


OH 


acyl 


amino acid 


CF 3 


NH 2 


OMe 


GSjj 1 


annuo aClu 


^3 


rvTT4~ 

JNrl 2 




acyl 


amino acid 


CF 3 


NH 2 


O-cyclopropyl 


acyl 


amino acid 


CF 3 


NH 2 


O-acetyl 


acyl 


amino acid 


CF 3 


NH 2 


SH 


acyl 


amino acid 


CF 3 


NH 2 


SMe 


acyl 


amino acid 


CF 3 


NH 2 


SEt 


acyl 


amino acid 


CF 3 


NH 2 


S-cyclopropyl 



( 

421 



R 


R 


X 1 


X 2 


Y 


acyl 


amino acid 


CF 3 


NH 2 


F 


acyl 


amino acid 


CF 3 


NH 2 


CI 


acyl 


amino acid 


CF 3 


NH 2 


Br 


acyl 


amino acid 


CF 3 


NH 2 


I 


H 


acyl 


CF 3 


NH 2 


H 


H 


acyl 


CF 3 


NH 2 


NH 2 


H 


acyl 


CF 3 


NH 2 


NH-cyclopropyl 


H 


acyl 


CF 3 


NH 2 


NH-methyl 


H 


acyl 


CF 3 


NH 2 


NH-ethyl 


H 


acyl 


CF 3 


NH 2 


NH-acetyl 


H 


acyl 


CF 3 


NH 2 


OH 


H 


acyl 


CF 3 


NH 2 


OMe 


H 


acyl 


CF 3 


NH 2 


OEt 


H 


acyl 


CF 3 


NH 2 


O-cyclopropyl 


H 


acyl 


CF 3 


NH 2 


O-acetyl 


H 


acyl 


CF 3 


NH 2 


SH 


H 


acyl 


CF 3 


NH 2 


SMe 


H 


acyl 


CF 3 


NH 2 


SEt 


H 


acyl 


CF 3 


NH 2 


S-cyclopropyl 


H 


acyl 


CF 3 


NH 2 


F 


H 


acyl 


CF 3 


NH 2 


CI 


H 


acyl 


CF 3 


NH 2 


Br 


H 


acyl 


CF 3 


NH 2 


I 


H 


amino acid 


CF 3 


NH 2 


H 


H 


amino acid 


CF 3 


NH 2 


NH 2 


H 


amino acid 


CF 3 


NH 2 


NH-cyclopropyl 


H 


amino acid 


CF 3 


NH 2 


NH-methyl 


H 


amino acid 


CF 3 


NH 2 


NH-ethyl 


H 


amino acid 


CF 3 


NH 2 


NH-acetyl 


H 


amino acid 


CF 3 


NH 2 


OH 


H 


amino acid 


CF 3 


NH 2 


OMe 


H 


amino acid 


CF 3 


NH 2 


OEt 


H 


amino acid 


CF 3 


NH 2 


O-cyclopropyl 


H 


amino acid 


CF 3 


NH 2 


O-acetyl 


H 


amino acid 


CF 3 


NH 2 


SH 


H 


amino acid 


CF 3 


NH 2 


SMe 


T T 

H 


amino acid 


CF 3 


NH 2 


SEt 


H 


amino acid 


CF 3 


NH 2 


S-cyclopropyl 


tt 

H 


amino acid 


CF 3 


NH 2 


F 


T T 

H 


amino acid 


CF 3 


NH 2 


CI 


TT 
11 


ammo aciu 


L/r3 


JNH 2 


h>r 


H 


amino acid 


CF 3 


NH 2 


I 


amino acid 


amino acid 


CF 3 


NH 2 


H 


amino acid 


amino acid 


CF 3 


NH 2 


NH 2 


amino acid 


amino acid 


CF 3 


NH 2 


NH-cyclopropyl 


amino acid 


amino acid 


CF 3 


NH 2 


NH-methyl 


amino acid 


amino acid 


CF 3 


NH 2 


NH-ethyl 



R 


R 


X 1 


7 

x z 


Y 


amino acid 


amino acid 


CF 3 


NH 2 


NH-acetyl 


amino acid 


amino acid 


CF 3 


NH 2 


OH 


amino acid 


amino acid 


CF 3 


NH 2 


OMe 


amino acid 


amino acid 


CF 3 


NH 2 


OEt 


amino acid 


amino acid 


CF 3 


NH 2 


O-cyclopropyl 


amino acid 


amino acid 


CF 3 


NH 2 


O-acetyl 


amino acid 


amino acid 


CF 3 


NH 2 


SH 


amino acid 


amino acid 


CF 3 


NH 2 


SMe 


amino acid 


amino acid 


CF 3 


NH 2 


SEt 


amino acid 


amino acid 


CF 3 


NH 2 


S-cyclopropyl 


amino acid 


amino acid 


CF 3 


NH 2 


F 


amino acid 


amino acid 


CF 3 


NH 2 


CI 


amino acid 


amino acid 


CF 3 


NH 2 


Br 


ammo acid 


amino acid 


CF 3 


NH 2 


I 


amino acid 


H 


CF 3 


NH 2 


H 


amino acid 


H 


CF 3 


NH 2 


NH 2 


amino acid 


H 


CF 3 


NH 2 


NH-cyclopropyl 


amino acid 


H 


CF 3 


NH 2 


NH-methyl 


amino acid 


H 


CF 3 


NH 2 


NH-ethyl 


amino acid 


H 


CF 3 


NH 2 


NH-acetyl 


amino acid 


H 


CF 3 


NH 2 


OH 


amino acid 


H 


CF 3 


NH 2 


OMe 


amino acid 


H 


CF 3 


NH 2 


OEt 


amino acid 


H 


CF 3 


NH 2 


O-cyclopropyl 


amino acid 


H 


CF 3 


NH 2 


O-acetyl 


amino acid 


H 


CF 3 


NH 2 


SH 


amino acid 


H 


CF 3 


NH 2 


SMe 


amino acid 


H 


CF 3 


NH 2 


SEt 


amino acid 


H 


CF 3 


NH 2 


S-cyclopropyl 


amino acid 


H 


CF 3 ' 


NH 2 


F 


amino acid 


H 


CF 3 


NH 2 


CI 


amino acid 


H 


CF 3 


NH 2 


Br 


amino acid 


H 


CF 3 


NH 2 


I 


amino acid 


acyl 


CF 3 


NH 2 


H 


amino acid 


acyl 


CF 3 


NH 2 


NH 2 


amino acid 


acyl 


CF 3 


NH 2 


NH-cyclopropyl 


amino acid 


acyl 


CF 3 


NH 2 


NH-methyl 


amino acid 


acyl 


CF 3 


NH 2 


NH-ethyl 


amino acid 


acyl 


CF 3 


NH 2 


NH-acetyl 


amino acid 


acyl 


CF 3 


NH 2 


OH 


otvi inA 001/1 

ammo aciu 


acyl 


<-r 3 


XTTT 

JNn 2 


UMe 


amino acid 


acyl 


CF 3 


NH 2 


OEt 


amino acid 


acyl 


CF 3 


NH 2 


O-cyclopropyl 


amino acid 


acyl 


CF 3 


NH 2 


O-acetyl 


amino acid 


acyl 


CF 3 


NH 2 


SH 


amino acid 


acyl 


CF 3 


NH 2 


SMe 


amino acid 


acyl 


CF 3 


NH 2 


SEt 



R 2 


1 r 

R 


— i . 

X 1 


X 2 


Y 


amino acid 


acyl 


CF 3 


NH 2 


S-cyclopropyl 


amino acid 


acyl 


CF 3 


NH 2 


F 


amino acid 


acyl 


CF 3 


NH 2 


CI 


amino acid 


acyl 


CF 3 


NH 2 


Br 


amino acid 


acyl 


CF 3 


NH 2 


I 


acyl 


H 


Br 


NH 2 


H 


acyl 


H 


Br 


NH 2 


NH 2 


acyl 


H 


Br 


NH 2 


NH-cyclopropyl 


acyl 


H 


Br 


NH 2 


NH-methyl 


acyl 


H 


Br 


NH 2 


NH-ethyl 


acyl 


H 


Br 


NH 2 


NH-acetyl 


acyl 


H 


Br 


NH 2 


OH 


acyl 


H 


Br 


NH 2 


OMe 


acyl 


H 


Br 


NH 2 


OEt 


acyl 


H 


Br 


NH 2 


O-cyclopropyl 


acyl 


H 


Br 


NH 2 


O-acetyl 


acyl 


H 


Br 


NH 2 


SH 


acyl 


H 


Br 


NH 2 


SMe 


acyl 


H 


Br 


NH 2 


SEt 


acyl 


H 


Br 


NH 2 


S-cyclopropyl 


acyl 


H 


Br 


NH 2 


F 


acyl 


H 


Br 


NH 2 


CI 


acyl 


H 


Br 


NH 2 . 


Br 


acyl 


H 


Br 


NH 2 


I 


acyl 


acyl 


Br 


NH 2 


H 


acyl 


acyl 


Br 


NH 2 


NH 2 


acyl 


acyl 


Br 


NH 2 


NH-cyclopropyl 


acyl 


acyl 


Br 


NH 2 


NH-methyl 


acyl 


acyl 


Br 


NH 2 


NH-ethyl 


acyl 


acyl 


Br 


NH 2 


NH-acetyl 


acyl 


acyl 


Br 


NH 2 


OH 


acyl 


acyl 


Br 


NH 2 


OMe 


acyl 


acyl 


Br 


NH 2 


OEt 


acyl 


acyl 


Br 


NH 2 


O-cyclopropyl 


acyl 


acyl 


Br 


NH 2 


O-acetyl 


acyl 


acyl 


Br 


NH 2 


SH 


acyl 


acyl 


Br 


NH 2 


SMe 


acyl 


acyl 


Br 


NH 2 


SEt 


acyl 


acyl 


Br 


NH 2 


S-cyclopropyl 


acyl 


acyl 


Br 


NH 2 


F 


acyl 


acyl 


Br 


■v TT T 

NH 2 


CI 


acyl 


acyl 


Br 


NH 2 


Br 


acyl 


acyl 


Br 


NII 2 


I 


acyl 


amino acid 


Br 


NH 2 


H 


acyl 


amino acid 


Br 


NH 2 


NH 2 


acyl 


amino acid 


Br 


NH 2 


NH-cyclopropyl 


acyl 


amino acid 


Br 


NH 2 


NH-methyl 



R 


„3 

R 


X 


X 


Y 


acyl 


amino acid 


Br 


NH 2 


NH-ethyl 


acyl 


amino acid 


Br 


NH 2 


NH-acetyl 


acyl 


amino acid 


Br 


NH 2 


OH 


acyl 


amino acid 


Br 


NH 2 


OMe 


acyl 


amino acid 


Br 


NH 2 


OEt 


acyl 


amino acid 


Br 


NH 2 


O-cyclopropyl 


acyl 


amino acid 


Br 


NH 2 


O-acetyl 


acyl 


amino acid 


Br 


NH 2 


SH 


acyl 


amino acid 


Br 


NH 2 


SMe 


acyl 


amino acid 


Br 


NH 2 


SEt 


acyl 


amino acid 


Br 


NH 2 


S-cyclopropyl 


acyl 


amino acid 


Br 


NH 2 


F 


acyl 


amino acid 


Br 


NH 2 


CI 


acyl 


amino acid 


Br 


NH 2 


Br 


acyl 


amino acid 


Br 


NH 2 


I 


H 


acyl 


Br 


NH 2 


H 


H 


acyl 


Br 


NH 2 


NH 2 


H 


acyl 


Br 


NH 2 


NH-cyclopropyl 


H 


acyl 


Br 


NH 2 


NH-methyl 


H 


acyl 


Br 


NH 2 


NH-ethyl 


T T 

H 


acyl 


Br 


NH 2 


NH-acetyl 


H 


acyl 


Br 


NH 2 


OH 


H 


acyl 


Br 


NH 2 


OMe 


Y T 

H 


acyl 


Br 


NH 2 


OEt 


H 


acyl 


Br 


NH 2 


O-cyclopropyl 


T T 

H 


acyl 


Br 


NH 2 


O-acetyl 


Y T 

H 


acyl 


Br 


NH 2 


SH 


T Y 

H 


acyl 


Br 


NH 2 


SMe 


Y T 

H 


acyl 


Br 


NH 2 


SEt 


T T 

H 


acyl 


Br 


NH 2 


S-cyclopropyl 


YT 

H 


acyl 


Br 


NH 2 


F 


TT 

H 


acyl 


Br 


NH 2 


CI 


Y T 

H 


acyl 


Br 


NH 2 


Br 


YJ 


acyl 


Br 


NH 2 


I 


rl 


amino acid 


Br 


\TTT 

NH 2 


H 


TT 

rl 


amino acid 


Br 


XTT T 

NH 2 


XTT Y 

NH 2 


TT 

rl 


amino acid 


Br 


XTT Y 

NH 2 


XTTT 1 1 

NH-cyclopropyl 


rl 


amino acid 


Br 


NH 2 


"XTT T 4.1 .1 

NH-methyl 


TT 

rl 


ammo acid 


Br 


NH 2 


X TT T aI_ t 

NH-ethyl 


TT 

rl 


amino acid 


r>*. 

Br 


XTTT 

NH 2 


XTT T „ ^ 1 

NH-acetyl 




si m inn opIH 




lNri 2 




H 


amino acid 


Br 


NH 2 


OMe 


H 


amino acid 


Br J 


NH 2 


OEt 


H 


amino acid 


Br 


NH 2 


O-cyclopropyl 


H 


amino acid 


Br 


NH 2 


O-acetyl 


H 


amino acid 


Br 


NH 2 


SH 


H 


amino acid 


Br 


NH 2 


SMe 



425 



R 2 


R J 


X 1 


X J 


Y 


H 


amino acid 


Br 


NH 2 


SEt 


H 


amino acid 


Br 


NH 2 


S-cyclopropyl 


H 


amino acid 


Br 


NH 2 


F 


H 


amino acid 


Br 


NH 2 


CI 


H 


amino acid 


Br 


NH 2 


Br 


H 


amino acid 


Br 


NH 2 


I 


amino acid 


amino acid 


Br 


NH 2 


H 


amino acid 


amino acid 


Br 


NH 2 


NH 2 


amino acid 


amino acid 


Br 


NH 2 


NH-cyclopropyl 


amino acid 


amino acid 


Br 


NH 2 


NH-methyl 


amino acid 


amino acid 


Br 


NH 2 


NH-ethyl 


amino acid 


amino acid 


Br 


NH 2 


NH-acetyl 


amino acid 


amino acid 


Br 


NH 2 


OH 


amino acid 


amino acid 


Br 


NH 2 


OMe 


amino acid 


amino acid 


Br 


NH 2 


OEt 


amino acid 


amino acid 


Br 


NH 2 


O-cyclopropyl 


amino acid 


amino acid 


Br 


NH 2 


O-acetyl 


amino acid 


amino acid 


Br 


NH 2 


SH 


amino acid 


amino acid 


Br 


NH 2 


SMe 


amino acid 


amino acid 


Br 


NH 2 


SEt 


amino acid 


amino acid 


Br 


NH 2 


S-cyclopropyl 


amino acid 


amino acid 


Br 


NH 2 


F 


amino acid 


amino acid 


Br 


NH 2 


ci 


amino acid 


amino acid 


Br 


NH 2 


Br 


amino acid 


amino acid 


Br 


NH 2 


I 


amino acid 


H 


Br 


NH 2 


H 


amino acid 


H 


Br 


NH 2 


NH 2 


amino acid 


H 


Br 


NH 2 


NH-cyclopropyl 


amino acid 


H 


Br 


NH 2 


NH-methyl 


amino acid 


H 


Br 


NH 2 


NH-ethyl 


amino acid 


H 


Br 


NH 2 


NH-acetyl 


amino acid 


H 


Br 


NH 2 


OH 


amino acid 


H 


Br 


NH 2 


OMe 


amino acid 


H 


Br 


NH 2 


OEt 


amino acid 


H 


Br 


NH 2 


O-cyclopropyl 


amino acid 


H 


Br 


NH 2 


O-acetyl 


amino acid 


H 


Br 


NH 2 


SH 


amino acid 


H 


Br 


NH 2 


SMe 


amino acid 


H 


Br 


NH 2 


SEt 


amino acid 


H 


Br 


NH 2 


S-cyclopropyl 


amino acid 


H 


Br 


NH 2 


F 


amino acid 


H 


Br 


NH 2 


CI 


amino acid 


H 


Br 


NH 2 


Br _j 


amino acid 


H 


Br 


NH 2 


I 


amino acid 


acyl 


Br 


NH 2 


H 


amino acid 


acyl 


Br 


NH 2 


NH 2 


amino acid 


acyl 


Br 


NH 2 


NH-cyclopropyl 



426 



- « ■ - 

R 


i — >j ■ 

R 


i — i 

X 1 


X 2 


Y 


amino acid 


acyl 


Br 


NH 2 


NH-methyl 


amino acid 


acyl 


Br 


NH 2 


NH-ethyl 


amino acid 


acyl 


Br 


NH 2 


NH-acetyl 


amino acid 


acyl 


Br 


NH 2 


OH 


amino acid 


acyl 


Br 


NH 2 


OMe 


amino acid 


acyl 


Br 


NH 2 


OEt 


amino acid 


acyl 


Br 


NH 2 


O-cyclopropyl 


amino acid 


acyl 


Br 


NH 2 


O-acetyl 


amino acid 


acyl 


Br 


NH 2 


SH 


amino acid 


acyl 


Br 


NH 2 


SMe 


amino acid 


acyl 


Br 


NH 2 


SEt 


amino acid 


acyl 


Br 


NH 2 


S-cyclopropyl 


amino acid 


acyl 


Br 


NH 2 


F 


amino acid 


acyl 


Br 


NH 2 


Cl 


amino acid 


acyl 


Br 


NH 2 


Br 


amino acid 


acyl 


Br 


NH 2 


I 


acyl 


H 


CI 


NH 2 


H 


acyl 


H 


CI 


NH 2 


NH 2 


acyl 


H 


CI 


NH 2 


NH-cyclopropyl 


acyl 


H 


CI 


NH 2 


NH-methyl 


acyl 


H 


CI 


NH 2 


NH-ethyl 


acyl 


H 


CI 


NH 2 


NH-acetyl 


acyl 


H 


CI 


NH 2 


OH 


acyl 


H 


CI 


NH 2 


OMe 


acyl 


H 


CI 


NH 2 


OEt 


acyl 


H 


CI 


NH 2 


O-cyclopropyl 


acyl 


H 


CI 


NH 2 


O-acetyl 


acyl 


H 


CI 


NH 2 


SH 


acyl 


H 


CI 


NH 2 


SMe 


acyl 


H 


CI 


NH 2 


SEt 


acyl 


H 


CI 


NH 2 


S-cyclopropyl 


acyl 


H 


CI 


NH 2 


F 


acyl 


H 


CI 


NH 2 


Cl 


acyl 


H 


CI 


NH 2 


Br 


acyl 


H 


CI 


NH 2 


I 


acyl 


acyl 


CI 


NH 2 


H 


acyl 


acyl 


CI 


NH 2 


NH 2 


acyl 


acyl 


CI 


NH 2 


NH-cyclopropyl 


acyl 


acyl 


CI 


NH 2 


NH-methyl 


acyl 


acyl 


CI 


NH 2 


NH-ethyl 


acyl 


acyl 


Cl 


NH 2 


NH-acetyl 


acyl 


acyl 


CI 


NH 2 


OH 


acyl 


acyl 


Cl 


NH 2 


OMe 


acyl 


acyl 


Cl 


NH 2 


OEt 


acyl 


acyl 


Cl 


NH 2 


O-cyclopropyl 


acyl 


acyl 


Cl 


NH 2 


O-acetyl 


acyl 


acyl 


Cl 


NH 2 


SH 



427 



u 2 

XV 


T>3 
XV 


Y 1 
X 


Y 2 

X 


Y 


acyl 


acyl 


pi 


XTTT 


OA 


acyl 


acyl 


PI 
Cl 


XTTT 




acyl 


acyl 


PI 
Cl 


XTTT 


S-cyclopropyl 


acyl 


acyl 


Cl 


\TTT 


T? 

r 


acyl 


acyl 


Cl 


XTT_J 


pi 
Cl 


acyl 


acyl 


CI 


X TT T 

iNH2 


Br 


acyl 


acyl 


pi 
CI 


XTU 

NH2 , 


T 
1 


acyl 


amino acid 


CI 


XTTT 
JNH2 


TT 

H 


acyl 


amino acid 


CI 


XTTT 
NH2 


XTT T 

NH 2 


acyl 


amino acid 


CI 


XTTT 
NH2 


XTTT - _ 1 1 

NH-cycIopropyl 


acyl 


amino acid 


pi 

CI 


XTTT 
NH2 


XTTT .. i.1 1 

NH-methyl 


acyl 


amino acid 


p i 

CI 


XTTT 
NH2 


XTTT a_1_ 1 

NH-ethyl 


acyl 


amino acid 


CI 


X TT T 

NH 2 


XTTT j t 

NH-acetyl 


acyl 


amino acid 


p 1 

CI 


\TTT 
NH2 


OH 


acyl 


amino acid 


pi 

CI 


XTTT 
NH2 


OMe 


acyl 


amino acid 


PI 

CI 


XTT T 

NH 2 


OEt 


acyl 


amino acid 


CI 


XTT T 
NH2 


O-cyclopropyl 


acyl 


amino acid 


PI 

CI 


XTT T 

NH 2 


O-acetyl 


acyl 


amino acid 


P1 

CI 


XTT T 

NH 2 


SH 


acyl 


amino acid 


CI 


XTTT 

NH 2 


SMe 


acyl 


amino acid 


PI 

CI 


XTT T 

NH 2 


SEt 


acyl 


amino acid 


CI 


NH 2 


S-cyclopropyl 


acyl 


amino acid 


CI 


X T» T 

NH 2 


F 


acyl 


amino acid 


pi 

CI 


XTT T 
NH2 


Cl 


acyl 


amino acid 


/Si 

CI 


XTTT 
NH2 


Br 


acyl 


amino acid 


CI 


XTT T 
NH 2 


T 
I 


IT 

ri 


acyl 


CI 


XTTT 

NH 2 


T T 

H 


TT 

ri 


acyl 


pi 

CI 


XTTT 
NH2 


XTT T 
NH2 


TT 

n 


acyl 


PI 

CI 


XTTT 
NH 2 


NH-cyclopropyl 


TT 

ri 


acyl 


PI 

CI 


XTTT 
NH2 


X TT T 1 

NH-methyl 


IT 

n 


acyl 


CI 


XTTT 
NH 2 


XTTT „^L W ,1 

NH-ethyl 


TT 

ri 


acyl 


CI 


XTTT 
NH 2 


XTTT j_ 1 

NH-acetyl 


T_J 

n 


acyl 


PI 

CI 


XTTT 


OH 


t_t 
n 


acyl 


PI 
CI 


XTTT 

JNJH12 


p*A /f ^ 

UMe 


Th 
11 


acyl 


pi 

Ci 


iNrl2 


Ulit 


n 




pi 

Cl 


XTTT 

1NXI2 


O-cyclopropyl 






PI 


XJTT 


u-acetyi 


11 


ayyl 


PI 

v-i 


VTTT 

iNrl 2 


CTT 
OIT 


H 

i j. 




PI 


XTTT 
IN 112 


oivie 


JJL 




PI 


IN1I2 


QP+ 
oiji 


H 


acyl 


Cl 


±^ij.2 


S -c* vr 1 nnmnvl 


H 


acyl 


Cl 


NH 2 


F 


H 


acyl 


Cl 


NH 2 


Cl 


H 


acyl 


Cl 


NH 2 


Br 


H 


acyl 


Cl 


NH 2 


I 


H 


amino acid 


Cl 


NH 2 


H 


H 


amino acid 


Cl 


NH 2 


NH 2 



428 



R 2 


R J 


X 1 


X 2 


Y 


H 


amino acid 


CI 


NH 2 


NH-cyclopropyl 


H 


amino acid 


CI 


NH 2 


NH-methyl 


H 


amino acid 


CI 


NH 2 


NH-ethyl 


H 


amino acid 


CI 


NH 2 j 


NH-acetyl 


H 


amino acid 


CI 


NH 2 


OH 


H 


amino acid 


CI 


NH 2 


OMe 


H 


amino acid 


CI 


NH 2 


OEt 


H 


amino acid 


CI 


NH 2 


O-cyclopropyl 


H 


amino acid 


CI 


NH 2 


O-acetyl 


H 


amino acid 


CI 


NH 2 


SH 


H 


amino acid 


a 


NH 2 


SMe 


H 


amino acid 


Cl 


NH 2 


SEt 


H 


amino acid 


Cl 


NH 2 


S-cyclopropyl 

E 1 S_i 


H 


amino acid 


Cl 


NH 2 


F 


H 


amino acid 


Cl 


NH 2 


Cl 


H 


amino acid 


Cl 


NH 2 


Br 


H 


amino acid 


Cl 


NH 2 


I 


amino acid 


amino acid 


Cl 


NH 2 


H 


amino acid 


amino acid 


Cl 


NH 2 


NH 2 


amino acid 


amino acid 


Cl 


NH 2 


NH-cyclopropyl 


amino acid 


amino acid 


Cl 


NH 2 


NH-methyl 


amino acid 


amino acid 


Cl 


NH 2 


NH-ethyl 


amino acid 


amino acid 


Cl 


NH 2 


NH-acetyl 

— 


amino acid 


amino acid 


Cl 


NH 2 


OH 


amino acid 


amino acid 


Cl 


NH 2 


OMe 


amino acid 


amino acid 


Cl 


NH 2 


OEt 


amino acid 


amino acid 


Cl 


NH 2 


O-cyclopropyl 

£ fi_i 


amino acid 


amino acid 


Cl 


NH 2 


O-acetyl 


amino acid 


amino acid 


Cl 


NH 2 


SH 


amino acid 


amino acid 


Cl 


NH 2 


SMe 


amino acid 


amino acid 


Cl 


NH 2 


SEt 


amino acid 


amino acid 


Cl 


NH 2 


S-cyclopropyl 


amino acid 


amino acid 


cl 


NH 2 


F 


amino acid 


amino acid 


Cl 


NH 2 


Cl 


amino acid 


amino acid 


Cl 


NH 2 


Br 


amino acid 


amino acid 


Cl 


NH 2 


I 


amino acid 


H 


Cl 


NH 2 


H 


-amino-aeid 


H 


-Cl 


NH 2 


NH 2 


amino acid 


H 


Cl 


NH 2 


NH-cyclopropyl 


amino acid 


H 


Cl 


NH 2 


NH-methyl 


amino acid 


H 


Cl 


NH 2 


NH-ethyl 


amino acid 


H 


Cl 


NH 2 


NH-acetyl 


amino acid 


H 


Cl 


NH 2 


OH 


amino acid 


H 


Cl 


NH 2 


OMe 


amino acid 


H 


Cl 


NH 2 


OEt 


amino acid 


H 


Cl 


NH 2 


O-cyclopropyl 


amino acid 


H 


Cl 


NH 2 


O-acetyl 



429 



5 — 

R 


r— ••I ~ — 

R 


1 T" ' 

X 1 


X 2 


Y 


amino acid 


H 


CI 


NH 2 


SH 


amino acid 


H 


CI 


NH 2 


SMe 


amino acid 


H 


CI 


NH 2 


SEt 


amino acid 


H 


CI 


NH 2 


S-cycIopropyl 


amino acid 


H 


CI 


NH 2 


F 


amino acid 


H 


CI 


NH 2 


CI 


amino acid 


H 


CI 


NH 2 


Br 


amino acid 


H 


CI 


NH 2 


I 


amino acid 


acyl 


CI 


NH 2 


H 


amino acid 


acyl 


CI 


NH 2 


NH 2 


amino acid 


acyl 


CI 


NH 2 


NH-cyclopropyl 


amino acid 


acyl 


CI 


NH 2 


NH-methyl 


amino acid 


acyl 


CI 


NH 2 


NH-ethyl 


amino acid 


acyl 


CI 


NH 2 


NH-acetyl 


amino acid 


acyl 


CI 


NH 2 


OH 


amino acid 


acyl 


CI 


NH 2 


OMe 


amino acid 


acyl 


CI 


NH 2 


OEt 


amino acid 


acyl 


CI 


NH 2 


O-cyclopropyl 


amino acid 


acyl 


CI 


NH 2 


O-acetyl 


amino acid 


acyl 


CI 


NH 2 


SH 


amino acid 


acyl 


CI 


NH 2 


SMe 


amino acid 


acyl 


CI 


NH 2 


SEt 


amino acid 


acyl 


CI 


NH 2 


S-cyclopropyl 


amino acid 


acyl 


CI 


NH 2 


F 


amino acid 


acyl 


CI 


NH 2 


CI 


amino acid 


acyl 


CI 


NH 2 


Br 


amino acid 


acyl 


CI 


NH 2 


I 


acyl 


H 


F 


NH 2 


H 


acyl 


H 


F 


NH 2 


NH 2 


acyl 


H 


F 


NH 2 


NH-cyclopropyl 


acyl 


H 


F 


NH 2 


NH-methyl 


acyl 


H 


F 


NH 2 


NH-ethyl 


acyl 


H 


F 


NH 2 


NH-acetyl 


acyl 


H 


F 


NH 2 


OH 


acyl 


H 


F 


NH 2 


OMe 


acyl 


H 


F 


NH 2 


OEt 


acyl 


H 


F 


NH 2 


O-cyclopropyl 


acyl 


H 


F 


NH 2 


O-acetyl 


acyl 


H 


F 


NH 2 


SH 


acyl 


H 


F 


NH 2 


SMe 


acyl 


TJ 
Jl 


r 


XTTT 

NH 2 


SEt 


acyl 


H 


F 


NH 2 


S-cyclopropyl 


acyl 


H 


F 


NH 2 


F 


acyl 


H 


F 


NH 2 


CI 


acyl 


H 


F 


NH 2 


Br 


acyl 


H 


F 


NH 2 


I 


acyl 


acyl 


F 


NH 2 


H 



430 



R z 


R 


X 1 


X 2 


Y 


acyl 


acyl 


F 


NH 2 


NH 2 


acyl 


acyl 


F 


NH 2 


NH-cyclopropyl 


acyl 


acyl 


F 


NH 2 


NH-methyl 


acyl 


acyl 


F 


NH 2 


NH-ethyl 


acyl 


acyl 


F 


NH 2 


NH-acetyl 


acyl 


acyl 


F 


NH 2 


OH 


acyl 


acyl 


F 


NH 2 


OMe 


acyl 


acyl 


F 


NH 2 


OEt 


acyl 


acyl 


F 


NH 2 


O-cyclopropyl 


acyl 


acyl 


F 


NH 2 


O-acetyl 


acyl 


acyl 


F 


NH 2 


SH 


acyl 


acyl 


F 


NH 2 


SMe 


acyl 


acyl 


F 


NH 2 


SEt 


acyl 


acyl 


F 


NH 2 


S-cyclopropyl 


acyl 


acyl 


F 


NH 2 


F 


acyl 


acyl 


F 


NH 2 


CI 


acyl 


acyl 


F 


NH 2 


Br 


acyl 


acyl 


F 


NH 2 


I 


acyl 


amino acid 


F 


NH 2 


H 


acyl 


amino acid 


F 


NH 2 


NH 2 


acyl 


amino acid 


F 


NH 2 


NH-cyclopropyl 


acyl 


amino acid 


F 


NH 2 


NH-methyl 


acyl 


amino acid 


F 


NH 2 


NH-ethyl 


acyl 


amino acid 


F 


NH 2 


NH-acetyl 


acyl 


amino acid 


F 


NH 2 


OH 


acyl 


amino acid 


F 


NH 2 


OMe 


acyl 


amino acid 


F 


NH 2 


OEt 


acyl 


amino acid 


F 


NH 2 


O-cyclopropyl 


acyl 


amino acid 


F 


NH 2 


O-acetyl 


acyl 


amino acid 


F 


NH 2 


SH 


acyl 


amino acid 


F 


NH 2 


SMe 


acyl 


amino acid 


F 


NH 2 


SEt 


acyl 


amino acid 


F 


NH 2 


S-cyclopropyl 


acyl 


amino acid 


F 


NH 2 


F 


acyl 


amino acid 


F 


NH 2 


CI 


acyl 


amino acid 


F 


NH 2 


Br 


acyl 


amino acid 


F 


NH 2 


I 


TT 
ti 


acyl 


F 


NH 2 


H 


TT 

H 


acyl 


F 


NH 2 


NH 2 


TT 
H 


acyl 


F 


NH 2 


NH-cyclopropyl 


T-T 

n 


acyl 


r 


xrrr 
INri2 


iNri-metnyl 


H 


acyl 


F 


NH 2 


NH-ethyl 


H 


acyl 


F 


NH 2 


NH-acetyl 


H 


acyl 


F 


NH 2 


OH 


H 


acyl 


F 


NH 2 


OMe 


H 


acyl 


F 


NH 2 


OEt 


H 


acyl 


F 


NH 2 


O-cyclopropyl 



R 


R 


X 1 


x j 


Y 


H 


acyl 


F 


NH 2 


O-acetyl 


H 


acyl 


F 


NH 2 


SH 


H 


acyl 


F 


NH 2 


SMe 


H 


acyl 


F 


NH 2 


SEt 


H 


acyl 


F 


NH 2 


S-cyclopropyl 


H 


acyl 


F 


NH 2 


F 


H 


acyl 


F 


NH 2 


CI 


H 


acyl 


F 


NH 2 


Br 


H 


acyl 


F 


NH 2 


I 


H 


amino acid 


F 


NH 2 


H 


H 


amino acid 


F 


NH 2 


NH 2 


H 


amino acid 


F 


NH 2 


NH-cyclopropyl 


H 


amino acid 


F 


NH 2 


NH-methyl 


H 


amino acid 


F 


NH 2 


NH-ethyl 


H 


amino acid 


F 


NH 2 


NH-acetyl 


H 


amino acid 


F 


NH 2 


OH 


H 


amino acid 


F 


NH 2 


OMe 


H 


amino acid 


F 


NH 2 


OEt 


H 


amino acid 


F 


NH 2 


O-cyclopropyl 


H 


amino acid 


F 


NH 2 


O-acetyl 


H 


amino acid 


F 


NH 2 


SH 


H 


amino acid 


F 


NH 2 


SMe 


H 


amino acid 


F 


NH 2 


SEt 


H 


amino acid 


F 


NH 2 


S-cyclopropyl 


H 


amino acid 


F 


NH 2 


F 


H 


amino acid 


F 


NH 2 


CI 


H 


amino acid 


F 


NH 2 


Br 


H 


amino acid 


F 


NH 2 


I 


amino acid 


amino acid 


F 


NH 2 


H 


amino acid 


amino acid 


F 


NH 2 


NH 2 


amino acid 


amino acid 


F 


NH 2 


NH-cyclopropyl 


amino acid 


amino acid 


F 


NH 2 


NH-methyl 


amino acid 


amino acid 


F 


NH 2 


NH-ethyl 


amino acid 


amino acid 


F 


NH 2 


NH-acetyl 


amino acid 


amino acid 


F 


NH 2 


OH 


amino acid 


amino acid 


F 


NH 2 


OMe 


amino acid 


amino acid 


F 


NH 2 


OEt 


ammo acid 


ammo acid 


F 


NH 2 


O-cyclopropyl 


amino acid 


amino acid 


F 


NH 2 


O-acetyl 


amino acid 


ammo acid 


F 


NH 2 


SH 


ammo acid 


ammo acid 


r 


NH 2 


SMe 


amino acid 


amino acid 


F 


NH 2 


SEt 


amino acid 


amino acid 


F 


NH 2 


S-cyclopropyl 


amino acid 


amino acid 


F 


NH 2 


F 


amino acid 


amino acid 


F 


NH 2 


CI 


amino acid 


amino acid 


F 


NH 2 


Br 


amino acid 


amino acid 


F 


NH 2 


I 



432 



R 2 


R» 


X' 


X 2 


Y 


amino acid 


H 


F 


NH 2 


H 


amino acid 


H 


F 


NH 2 


NH 2 


amino acid 


H 


F 


NH 2 


NH-cyclopropyl 


amino acid 


H 


F 


NH 2 


NH-methyl 


amino acid 


H 


F 


NH 2 


NH-ethyl 


amino acid 


H 


F 


NH 2 


NH-acetyl 


amino acid 


H 


F 


NH 2 


OH 


amino acid 


H 


F 


NH 2 


OMe 


amino acid 


H 


F 


NH 2 


OEt 


amino acid 


H 


F 


NH 2 


O-cyclopropyl 


amino acid 


H 


F 


NH 2 


O-acetyl 


amino acid 


H 


F 


NH 2 


SH 


amino acid 


H 


F 


NH 2 


SMe 


amino acid 


H 


F 


NH 2 


SEt 


amino acid 


H 


F 


NH 2 


S-cyclopropyl 


amino acid 


H 


F 


NH 2 


F 


amino acid 


H 


F 


NH 2 


CI 


amino acid 


H 


F 


NH 2 


Br 


amino acid 


H 


F 


NH 2 


I 


amino acid 


acyl 


F 


NH 2 


H 


amino acid 


acyl 


F 


NH 2 


NH 2 


amino acid 


acyl 


F 


NH 2 


NH-cyclopropyl 


amino acid 


acyl 


F 


NI1 2 


NH-methyl 


amino acid 


acyl 


F 


NH 2 


NH-ethyl 


amino acid 


acyl 


F 


NH 2 


NH-acetyl 


amino acid 


acyl 


F 


NH 2 


OH 


amino acid 


acyl 


F 


NH 2 


OMe 


amino acid 


acyl 


F 


NH 2 


OEt 


amino acid 


acyl 


F 


NH 2 


O-cyclopropyl 


amino acid 


acyl 


F 


NH 2 


O-acetyl 


amino acid 


acyl 


F 


NH 2 


SH 


amino acid 


acyl 


F 


NH 2 


SMe 


amino acid 


acyl 


F 


NH 2 


SEt 


amino acid 


acyl 


F 


NH 2 


S-cyclopropyl 


amino acid 


acyl 


F 


NH 2 


F 


amino acid 


acyl 


F 


NH 2 


CI 


amino acid 


acyl 


F 


NH 2 


Br 


acyl 


H 


NH 2 


NH 2 


H 


acyl 


H 


NH 2 


NH 2 


NH 2 


acyl 


H 


NH 2 


NH 2 


NH-cyclopropyl 


acyl 


H 


NH 2 


NH 2 


NH-methyl 


acyl 


H 


NH 2 


NH 2 


NH-ethyl 


acyl 


H 


NH 2 


NH 2 


NH-acetyl 


acyl 


H 


NH 2 


NH 2 


OH 


acyl 


H 


NH 2 


NH 2 


OMe 


acyl 


H 


NH 2 


NH 2 


OEt 


acyl 


H 


NH 2 


NH 2 


O-cyclopropyl 



433 



R 2 


R J 


X 1 


X 2 


Y 


acyl 


H 


NH 2 


NH 2 


O-acetyl 


acyl 


H 


NH 2 


NH 2 


SH 


acyl 


H 


NH 2 


NH 2 


SMe 


acyl 


H 


NH 2 


NH 2 


SEt 


acyl 


H 


NH 2 


NH 2 


S-cyclopropyl 


acyl 


H 


NH 2 


NH 2 


F 


acyl 


H 


NH 2 


NH 2 


CI 


acyl 


H 


NH 2 


NH 2 


Br 


acyl 


H 


NH 2 


NH 2 


I 


acyl 


acyl 


NH 2 


NH 2 


H 


acyl 


acyl 


NH 2 


NH 2 


NH 2 


acyl 


acyl 


NH 2 


NH 2 


NH-cyclopropyl 


acyl 


acyl 


NH 2 


NH 2 


NH-methyl 


acyl 


acyl 


NH 2 


NH 2 


NH-ethyl 


acyl 


acyl 


NH 2 


NH 2 


NH-acetyl 


acyl 


acyl 


NH 2 


NH 2 


OH 


acyl 


acyl 


NH 2 


NH 2 


OMe 


acyl 


acyl 


NH 2 


NH 2 


OEt 


acyl 


acyl 


NH 2 


NH 2 


O-cyclopropyl 


acyl 


acyl 


NH 2 


NH 2 


O-acetyl 


acyl 


acyl 


NH 2 


NH 2 


SH 


acyl 


acyl 


NH 2 


NH 2 


SMe 


acyl 


acyl 


NH 2 


NH 2 


SEt 


acyl 


acyl 


NH 2 


NH 2 


S-cyclopropyl 


acyl 


acyl 


NH 2 


NH 2 


F 


acyl 


acyl 


NH 2 


NH 2 


CI 


acyl 


acyl 


NH 2 


NH 2 


Br 


acyl 


acyl 


NH 2 


NH 2 


I 


acyl 


amino acid 


NH 2 


NH 2 


H 


acyl 


amino acid 


NH 2 


NH 2 


NH 2 


acyl 


amino acid 


NH 2 


NH 2 


NH-cyclopropyl 


acyl 


amino acid 


NH 2 


NH 2 


NH-methyl 


acyl 


amino acid 


NH 2 


NH 2 


NH-ethyl 


acyl 


amino acid 


NH 2 


NH 2 


NH-acetyl 


acyl 


amino acid 


NH 2 


NH 2 


OH 


acyl 


amino acid 


NH 2 


NH 2 


OMe 


acyl 


amino acid 


NH 2 


NH 2 


OEt 


_acyl 


amino acid 


NH? 


NH 2 


O-cyclopropyl 


acyl 


amino acid 


NH 2 


NH 2 


O-acetyl 


acyl 


amino acid 


NH 2 


NH 2 


SH j 


acyl 


amino acid 


NH 2 


NH 2 


SMe 


acyl 


amino acid 


NH 2 


NH 2 


SEt 


acyl 


amino acid 


NH 2 


NH 2 


S-cyclopropyl 


acyl 


amino acid 


NH 2 


NH 2 


F 


acyl 


amino acid 


NH 2 


NH 2 


CI 


acyl 


amino acid 


NH 2 


NH 2 


Br 


acyl 


amino acid 


NH 2 


NH 2 


I 



434 



R 2 


R 3 


X 1 


X 2 


Y 


H 


acyl 


NH 2 


NH 2 


H 


H 


acyl 


NH 2 


NH 2 


NH 2 


H 


acyl 


NH 2 


NH 2 


NH-cyclopropyl 


H 


acyl 


NH 2 


NH 2 


NH-methyl 


H 


acyl 


NH 2 


NH 2 


NH-ethyl 


H 


acyl 


NH 2 


NH 2 


NH-acetyl 


H 


acyl 


NH 2 


NH 2 


OH 


H 


acyl 


NH 2 


NH 2 


OMe 


H 


acyl 


NH 2 


NH 2 


OEt 


H 


acyl 


NH 2 


NH 2 


O-cyclopropyl 


H 


acyl 


NH 2 


NH 2 


O-acetyl 


H 


acyl 


NH 2 


NH 2 


SH 


H 


acyl 


NH 2 


NH 2 


SMe 


H 


acyl 


NH 2 


NH 2 


SEt 


H 


acyl 


NH 2 


NH 2 


S-cyclopropyl 


H 


acyl 


NH 2 


NH 2 


F 


H 


acyl 


NH 2 


NH 2 


CI 


H 


acyl 


NH 2 


NH 2 


Br 


H 


acyl 


NH 2 


NH 2 


I 


H 


amino acid 


NH 2 


NH 2 


H 


H 


amino acid 


NH 2 


NH 2 


NH 2 


H 


amino acid 


NH 2 


NH 2 


NH-cyclopropyl 


H 


amino acid 


NH 2 


NH 2 


NH-methyl 


H 


amino acid 


NH 2 


NH 2 


NH-ethyl 


H 


amino acid 


NH 2 


NH 2 


NH-acetyl 


H 


amino acid 


NH 2 


NH 2 


OH 


H j 


amino acid 


NH 2 


NH 2 


OMe 


H 


amino acid 


NH 2 


NH 2 


OEt 


H 


amino acid 


NH 2 


NH 2 


O-cyclopropyl 


H 


amino acid 


NH 2 


nh 2 


O-acetyl 


H 


amino acid 


NH 2 


NH 2 


SH 


H 


amino acid 


NH 2 


NH 2 


SMe 


H 


amino acid 


NH 2 


NH 2 


SEt 


H 


amino acid 


NH 2 


NH 2 


S-cyclopropyl 


H 


amino acid 


NH 2 


NH 2 


F 


H 


amino acid 


NH 2 


NH 2 


CI 


H 


amino acid 


NH 2 


NH 2 


Br 


H 


amino acid 


NH 2 


NH? 


I 


amino acid 


amino acid 


NH 2 


NH 2 


H 


amino acid 


amino acid 


NH 2 


NH 2 


NH 2 


amino acid 


amino acid 


NH 2 


NH 2 


NH-cyclopropyl 


amino acid 


amino acid 


NH 2 


NH 2 


NH-methyl 


amino acid 


amino acid 


NH 2 


NH 2 


NH-ethyl 


amino acid 


amino acid 


NH 2 


NH 2 


NH-acetyl 


amino acid 


amino acid 


NH 2 


NH 2 


OH 


amino acid 


amino acid 


NH 2 


NH 2 


OMe 


amino acid 


amino acid 


NH 2 


NH 2 


OEt 



Tx2 

K 


T>3 

K 


X 


X 


Y 


amino acid 


amino acid 


XTTT 


XTXJ 
NH2 


O-cyclopropyl 


amino acid 


amino acid 


XTXJ 


XTXJ 


O-acetyl 


amino acid 


amino acid 


XTTT 


XTXJ 
NH2 


CXJ 

bti 


amino acid 


amino acid 


XTXJ 


XTXJ 
NH2 


SMe 


amino acid 


amino acid 


XTXJ 


XTXJ 

NH 2 


SEt 


amino acid 


amino acid 


XTTT 
NH2 


XTT T 
NH2 


S-cyclopropyl 


amino acid 


amino acid 


XTXJ 
NH2 


XTT T 
NH2 


T"» 

F 


amino acid 


amino acid 


XTT T 
NH2 


XTT T 

NH 2 


CI 


amino acid 


amino acid 


XTTT 

NH 2 


NH 2 


Br 


amino acid 


amino acid 


XTTT 
NH2 


XTTT 

NH 2 


T 
I 


amino acid 


TT 

a! ! 


XTT T 

NH 2 


XTT T 

NH 2 


TT 

H 


amino acid 




XTTT 
NH2 


XTT T 

NH 2 


XTTT 

NH 2 


amino acid 


TT 

H 


XTTT 

NH 2 


NH 2 


NH-cyclopropyl 


amino acid 


TT 

H 


XTT T 
NH2 


NH 2 


NH-methyl 


amino acid 


TT 


XTTT 

NH 2 


XTT T 

NH 2 


NH-ethyl 


amino acid 


TT 

rl 


XTTT 

NH 2 


XTT T 
NH2 


XTTT j— 1 

NH-acetyl 


amino acid 


TT 


XTTT 

NH 2 


XTTT 

NH 2 


OH 


amino acid 


TT 

H 


X TT T 

NH 2 


NH 2 


OMe 


amino acid 


TT 

H 


XTTT 
NH2 


NH 2 


OEt 


amino acid 


TT 


XTT T 
NH2 


NH 2 


O-cyclopropyl 


amino acid 


TT 

H 


NH 2 


NH 2 


O-acetyl 


amino acid 


TT 

ti 


XTTT 

NH 2 


XTTT 

NH 2 


SH 


amino acid 


T T 

ti 


XTT T 

NH 2 


NH 2 


SMe 


amino acid 


TT 

rl 


XTTT 

NH 2 


X TT T 

NH 2 


SEt 


amino acid 


TT 

H 


X TT T 
NH2 


X TT T 

NH 2 


S-cyclopropyl 


amino acid 


TT 

ti 


XTTT 

NH 2 


XTT T 

NH 2 


F 


amino acid 


TT 

ti 


XTTT 

NH 2 


XTT T 

NH 2 


CI 


amino acid 


TT 


XTT T 

NH 2 


XTT T 

NH 2 


Br 


amino acid - 


TT 

ti 


XTXJ 
NH2 


XTT T 
NH2 


T 
I 


amino acid 


acyl 


XTXJ 

NH 2 


XTTT 
NH 2 


T T 

H 


amino acid 


acyl 


XTXJ 

NH 2 


XTT T 

NH 2 


XTT T 

NH2 


amino acid 


acyl 


XTXJ 
JNrl 2 


XTXT 
NH 2 


NH-cyclopropyl 


ammo acia 


acyl 


XTXJ 

JNH 2 


XTXJ 

JNrl2 


XTTT »./>it. T >1 

NH-methyl 


amino acia 


acyl 


XTTT 


XTXJ 


XTXJ 

NH-etnyl 


dllllllU aClU 


acyl 


XTTT 

rNxi 2 


XTTT 


NH-acetyl 


uminn ar*i/r 
dllllllU dl/lU. 


acyl 


XTTT 
1N1I2 


XTTT 


VJri 


dllllllU dUlU 


acyl 


IN 1x2 


XTTT 


uivie 


dllllllU aUiu 


5*r»"\/l 

dvyi 


XJTT~ 

iNri 2 


XTTT 
rNrT 2 




aiiiiiiu a^iu 




rxTTT~ 
lNxl 2 


XTTT 


O-cyclopropyl 


dllllllU dciu 


ouyi 


XJTT 


XTTT 


O-acetyl 


amino acid 


acyl 






on 


amino acid 


acyl 


NH 2 


N1I 2 


SMe 


amino acid 


acyl 


NH 2 


NH 2 


SEt 


amino acid 


acyl 


NH 2 


NH 2 


S-cyclopropyl 


amino acid 


acyl 


NH 2 


NH 2 


F 


amino acid 


acyl 


NH 2 


NH 2 


CI 


amino acid 


acyl 


NH 2 


NH 2 


Br 



436 



R 


R 


X 


X 


Y 


amino acid 


acyl 


NH2 


NH 2 


I 


acyl 


H 


OTT 

SH 


\TTT 

NH 2 


H 


acyl 


TT 

H 


SH 


VTT T 

NH 2 


NH 2 


acyl 


TT 

H 


SH 


\ttt 

NH 2 


NH-cyclopropyl 


acyl 


TT 

H 


SH 


NH 2 


NH-methyl 


acyl 


T T 

H 


SH 


NH 2 


NH-ethyl 


acyl 


H 


SH 


NH 2 


NH-acetyl 


acyl 


T T 

H 


SH 


NH 2 


OH 


acyl 


H 


SH 


NH 2 


OMe 


acyl 


tt 

H 


SH 


NH 2 


OEt 


acyl 


T T 

H 


SH 


NH 2 


O-cyclopropyl 


acyl 


T T 

H 


SH 


NH 2 


O-acetyl 


acyl 


H 


SH 


NH 2 


SH 


acyl 


H 


SH 


NH 2 


SMe 


acyl 


H 


SH 


NH 2 


SEt 


acyl 


H 


SH 


NH 2 


S-cyclopropyl 


acyl 


H 


SH 


NH 2 


F 


acyl 


H 


SH 


NH 2 


CI 


acyl 


H 


SH 


NH 2 


Br 


acyl 


H 


SH 


NH 2 


I 


acyl 


acyl 


SH 


NH 2 


H 


acyl 


acyl 


SH 


NH 2 


NH 2 


acyl 


acyl 


SH 


NH 2 


NH-cyclopropyl 


acyl 


acyl 


SH 


NH 2 


NH-methyl 


acyl 


acyl 


SH 


NH 2 


NH-ethyl 


acyl 


acyl 


SH 


NH 2 


NH-acetyl 


acyl 


acyl 


SH 


NH 2 


OH 


acyl 


acyl 


SH 


NH 2 


OMe 


acyl 


acyl 


SH 


NH 2 


OEt 


acyl 


acyl 


SH 


NH 2 


O-cyclopropyl 


acyl 


acyl 


SH 


NH 2 


O-acetyl 


acyl 


acyl 


O T T 

SH 


NH 2 


SH 


acyl 


acyl 


SH 


X TT T 

NH 2 


SMe 


acyl 


acyl 


SH 


XTT T 

NH 2 


SEt 


acyl 


acyl 


SH 


NH 2 


S-cyclopropyl 


acyl 


acyl 


OTT 

SH 


X T T T 

NH 2 


F 


acyl 


acyl 


OUT 


XTTT 

NH 2 


CI 


acyl 


acyl 


OTJ 


XTTT 


Tl — 

Br 


acyl 


acyl 


CT-J 


XTTT 

NH 2 


T 
1 


acyl 


amino acid 


CUT 


XTTT 

NH 2 


TT 

H 


acyl 


o m Inn Jipirl 

uilllllU utlU 


on 


XTTT 
1NX1 2 




acyl 


amino acid 


SH 


NH 2 


NH-cyclopropyl 


acyl 


amino acid 


SH 


NH 2 


NH-methyl 


acyl 


amino acid 


SH 


NH 2 


NH-ethyl 


acyl 


amino acid 


SH 


NH 2 


NH-acetyl 


acyl 


amino acid 


SH 


NH 2 


OH 


acyl 


amino acid 


SH 


NH 2 


OMe 



437 



K 


R 


v i 
X 


X 


Y 


acyl 


amino acid 


CTJ 

SH 


XTT T 

NH 2 


OEt 


acyl 


amino acid 


OTT 


XTTT 
NH2 


O-cyclopropyl 


acyl 


amino acid 


CTJ 

SH 


XTTT 
NH2 


O-acetyl 


acyl 


amino acid 


OTT 

SH 


X TT T 
NH2 


OTT 

SH 


acyl 


amino acid 


OTT 

SH 


XTTT 

NH 2 


OX K 

SMe 


acyl 


amino acid 


OTT 

SH 


XTTT 

NH 2 


SEt 


acyl 


amino acid 


SH 


NH 2 


S-cyclopropyl 


acyl 


amino acid 


OTT 

SH 


NH 2 


F 


acyl 


amino acid 


OTT 

SH 


NH 2 


CI 


acyl 


amino acid 


OTT 

SH 


NH 2 


Br 


acyl 


amino acid 


SH 


NH 2 


I 


TJ 

rl 


acyl 


SH 


NH 2 


H 


TT 
H 


acyl 


SH 


NH 2 


NH 2 


T T 

H 


acyl 


SH 


NH 2 


NH-cyclopropyl 


TT 

rl 


acyl 


SH 


NH 2 


NH-methyl 


TT 

H 


acyl 


SH 


NH 2 


NH-ethyl 


TT 

H 


acyl 


SH 


NH 2 


NH-acetyl 


TT 

H 


acyl 


SH 


NH 2 


OH 


TT 

H 


acyl 


SH 


NH 2 


OMe 


TT 

H 


acyl 


SH 


NH 2 


OEt 


TT 

H 


acyl 


SH 


NH 2 


O-cyclopropyl 


T_T 

H 


acyl 


SH 


NH 2 


O-acetyl 


H 


acyl 


SH 


NH 2 


SH 


TT 

H 


acyl 


SH 


NH 2 


SMe 


TT 


acyl 


SH 


NH 2 


SEt 


TT 

rl 


acyl 


SH 


NH 2 


S-cyclopropyl 


H 


acyl 


SH 


NH 2 


F 


TT 

rl 


acyl 


SH 


NH 2 


CI 


TJ 

rl 


acyl 


SH 


NH 2 


Br 


TJ 

rl 


acyl 


OTT 

SH 


NH 2 


I 


TT 

rl 


amino acid 


OTT 

SH 


X TT T 

NH 2 


H 


TT 

rl 


amino acid 


OTT 

SH 


XTT T 

NH 2 


NH 2 


n 


amino acid 


CTJ 

SH 


XTT T 

NH 2 


XTTT _ _ 1 1 

NH-cyclopropyl 


n 


amino acid 


CTJ 

SH 


XTTT 

NH 2 


XTTT - ±t_ 1 

NH-methyl 


u 
n 


amino acia 


OTJ 

SH 


XTT T 

JNH 2 


XTT T .^+U..1 

NH-ethyl 


n 


amino acid 


CTJ 

SH 


XTTT 
NH 2 


XTTT j_ 1 

NH-acetyl 


14 

n 


amino aciu 


QT-J 

oh 


JNH 2 


UH 


u 

n. 


amino aciu 


CTJ 

SH 


XJTJ 


(JMe 


tr 

n 


amino acia 


CfJ 

ori 


XTTJ 


Ubt 


TJ 
n 


o tyi in a o/*5/l 

amino aciu 


CTJ 

ori 


XTTJ 

INri 2 


O-cyclopropyl 


H 


amino acid 




11112 


wacciyi 


H 


amino acid 


SH 


NH 2 


SH 


H 


amino acid 


SH 


NH 2 


SMe 


H 


amino acid 


SH 


NH 2 


SEt 


H ! 


amino acid 


SH 


NH 2 


S-cyclopropyl 


H 


amino acid 


SH 


NH 2 


F 


H 


amino acid 


SH 


NH 2 


CI 



438 



K 


K 


A 


v2 

A 


Y 


tj 
n 


ammo acia 


CTJ 

on 


XTTJ 
JNH2 


Br 


tj 
xl 


ammo acia 


CTJ 

Sn 




1 


amino aClU 


ammo acia 


CTJ 
on 


XTTJ 
JNH2 


TJ 

n 


amino acia 


amino acid 


CTJ 

SH 


XTTJ 
NH2 


XTTJ 
JNH2 


amino aCia 


ammo acid 


CTJ 

SH 


XTTJ 


NH-cyclopropyl 


amino acia 


amino acid 


CTJ 

SH 


XTTJ 


XTT T .% 

NH-metnyl 


amino aciu 


amino acid 


CUT 

SH 


XTTJ 
NH2 


XTTT xl 1 

NH-ethyl 


amino acid 


amino acid 


CTT 

SH 


XTTT 
NH2 


XTTT x_ 1 

NH-acetyl 


amino acid 


ammo acid 


CTJ 

SH 


XTTJ 
NH2 


rw t 

OH 


amino acid 


amino acid 


CTT 

SH 


XTTT 
NH2 


OMe 


amino acid 


amino acid 


CTJ 

SH 


XTTT 
NH2 


OEt 


ammo acid 


amino acid 


CTT 


XTT T 
NH2 


O-cyclopropyl 


amino acid 


amino acid 


CTT 


XTTT 
NH2 


O-acetyl 


amino acid 


• • * 
ammo acid 


CTT 

SH 


XTT T 

NH 2 


SH 


amino acid 


amino acid 


SH 


X TT T 

NH 2 


SMe 


ammo acia 


amino acid 


CTJ 

SH 


XTTT 
NH2 


SEt 


amino acid 


amino acid 


SH 


NH 2 


S-cyclopropyl 


amino acid 


amino acid 


CTT 

SH 


"VTTT 

NH 2 


F 


amino acid 


amino acid 


C1TT 

SH 


NH 2 


CI 


amino acid 


amino acid 


flTT 

SH 


XTT T 
NH2 


Br 


amino acid 


amino acid 


CT T 

SH 


XTT T 

NH 2 


I 


amino acid 


TT 

H 


OT T 

SH 


NH 2 


H 


amino acid 


H 


OT T 

SH 


XTT T 

NH 2 


NH 2 


ammo acid 


TT 
H 


CTT 

SH 


XTT T 
NH2 


XTT T 1 1 

NH-cyclopropyl 


amino acid 


TT 


CT T 

SH 


XTTT 

NH 2 


"X TT T jJ\ 1 

NH-methyl 


ammo acid 


T_J 

rl 


SH 


XTT T 

NH 2 


XTTT aA 1 

NH-ethyl 


amino acid 


TT 

n 


CTT 

SH 


XTT T 

NH 2 


X TT T j 1 

NH-acetyl 


ammo acid 


TT 

rl 


CTJ 

SH 


XTT T 
NH2 


AT T 

OH 


ammo acia 


TT 

rl 


CTJ 

SH 


XTTJ 
NH2 


OMe 


amino acid 


TT 

rl 


CTJ 

SH 


XTTJ 
NH2 


OEt 


amino acia 


TT 

M 


CTJ 

SH 


XTTT 
NH2 


O-cyclopropyl 


om ttir\ o/-»irl 

ammo acia 


TT 

xl 


CTJ 

SH 


XTTJ 


O-acetyl 


amino acia 


TT 

n 


CTJ 

on 


XTTJ 


CTJ 

SH 


ammo dLlQ 


TT 

n 


CTJ 
on 


XTTJ 


SMe 


allllllO aClU 


TJ 

n 


CTJ 

on 


XTTJ 
JNH2 


CT7+ 


om inn ar»iH 


tj 
n 


CTJ 
orl 


XTTJ 
JNrl2 


S-cyclopropyl 


aniiiivj a^/iu. 


XJ 
n 


CTT 

on 


lMxl2 


T7 

r 


fltninn 
aiiiiiiu auiu 


n 


CTJ 

on 


IN 1X2 




aniiiiu aLxu 


TJ 

n 


CTJ 
on 


XTTJ 
lNix 2 




Jim inn sif»iH 


tj 

xl 


CTT 

on 


XTTJ,. 
INn 2 


T 
1 


amino acid 

U111111V WvlU 


acyl 


OX1 


1x1x2 


TJ 

1 1 


amino acid 


acyl 


SH 


NH 2 


NH 2 


amino acid 


acyl 


SH 


NH 2 


NH-cyclopropyl 


amino acid 


acyl 


SH 


NH 2 


NH-methyl 


amino acid 


acyl 


SH 


NH 2 


NH-ethyl 


amino acid 


acyl 


SH 


NH 2 


NH-acetyl 


amino acid 


acyl 


SH 


NH 2 


OH 



439 



R z 


R J 


X 1 


x z 


Y 


amino acid 


acyl 


SH 


NH 2 


OMe 


amino acid 


acyl 


SH 


NH 2 


OEt 


amino acid 


acyl 


SH 


NH 2 


O-cyclopropyl 


amino acid 


acyl 


SH 


NH 2 


O-acetyl 


amino acid 


acyl 


SH 


NH 2 


SH 


amino acid 


acyl 


SH 


NH 2 


SMe 


amino acid 


acyl 


SH 


NH 2 


SEt 


amino acid 


acyl 


SH 


NH 2 


S-cyclopropyl 


amino acid 


acyl 1 


SH 


NH 2 


F 


amino acid 


acyl 


SH 


NH 2 


CI 


amino acid 


acyl 


SH 


NH 2 


Br 


amino acid 


acyl 


SH 


NH 2 


I 


acyl 


H 


OH 


NH 2 


H 


acyl 


H 


OH 


NH 2 


NH 2 


acyl 


H 


OH 


NH 2 


NH-cyclopropyl 


acyl 


H 


OH 


NH 2 


NH-methyl 


acyl 


H 


OH 


NH 2 


NH-ethyl 


acyl 


H 


OH 


NH 2 


NH-acetyl 


acyl 


H 


OH 


NH 2 


OH 


acyl 


H 


OH 


NH 2 


OMe 


acyl 


H 


OH 


NH 2 


OEt 


acyl 


H 


OH 


NH 2 


O-cyclopropyl 


acyl 


H 


OH 


NH 2 


O-acetyl 


acyl 


H 


OH 


NH 2 


SH 


acyl 


H 


OH 


NH 2 


SMe 


acyl 


H 


OH 


NH 2 


SEt 


acyl 


H 


OH 


NH 2 


• S-cyclopropyl 


acyl 


H 


OH 


NH 2 


F 


acyl 


H 


OH 


NH 2 


CI 


acyl 


H 


OH 


NH 2 


Br 


acyl 


H 


OH 


NH 2 


I 


acyl 


acyl 


OH 


NH 2 


H 


acyl 


acyl 


OH 


NH 2 


NH 2 


acyl 


acyl 


OH 


NH 2 


NH-cyclopropyl 


acyl 


acyl 


OH 


NH 2 


NH-methyl 


acyl 


acyl 


OH 


NH 2 


NH-ethyl 


acyl 


acyl 


OH 


XTTT 
NH2 


NH-acetyl 


acyl 


acyl 


ATT 

OH 


NH 2 


/\TT 

OH 


acyl 


acyl 


OH 


\TTT 

NH 2 


OMe 


acyl 


acyl 


/~\T T 

OH 


XTTT 

NH 2 . 


OEt 


acyi 


acyl 


\Jrl 


iSrl2 


O-cyclopropyl 


acyl 


acyl 


OH 


NH 2 


O-acetyl 


acyl 


acyl 


OH 


NH 2 


SH 


acyl 


acyl 


OH 


NH 2 


SMe 


acyl 


acyl 


OH 


NH 2 


SEt 


acyl 


acyl 


OH 


NH 2 


S-cyclopropyl 


acyl 


acyl 


OH 


NH 2 


F 



R 2 


R* 


X 1 


X* 


Y 


acyl 


acyl 


OH 


NH 2 


CI 


acyl 


acyl 


OH 


NH 2 


Br 


acyl 


acyl 


OH 


NH 2 


I 


acyl 


amino acid 


OH 


NH 2 


H 


acyl 


amino acid 


OH 


NH 2 


NH 2 


acyl 


amino acid 


OH 


NH 2 


NH-cyclopropyl 


acyl 


amino acid 


OH 


NH 2 


NH-methyl 


acyl 


amino acid 


OH 


NH 2 


NH-ethyl 


acyl 


amino acid 


OH 


NH 2 


NH-acetyl 


acyl 


amino acid 


OH 


NH 2 


OH 


acyl 


amino acid 


OH 


NH 2 


OMe 


acyl 


amino acid 


OH 


NH 2 


OEt 


acyl 


amino acid 


OH 


NH 2 


O-cyclopropyl 


acyl 


amino acid 


OH 


NH 2 


O-acetyl 


acyl 


amino acid 


OH 


NH 2 


SH 


acyl 


amino acid 


OH 


NH 2 


SMe 


acyl 


amino acid 


OH 


NH 2 


SEt 


acyl 


amino acid 


OH 


NH 2 


S-cyclopropyl 


acyl 


amino acid 


OH 


NH 2 


F 


acyl 


amino acid 


OH 


NH 2 


CI 


acyl 


amino acid 


OH 


NH 2 


Br 


acyl 


amino acid 


OH 


NH 2 


I 


H 


acyl 


OH 


NH 2 


H 


H 


acyl 


OH 


NH 2 


NH 2 


H 


acyl 


OH 


NH 2 


NH-cyclopropyl 


H 


acyl 


OH 


NH 2 


NH-methyl 


H 


acyl 


OH 


NH 2 


NH-ethyl 


H 


acyl 


OH 


NH 2 


NH-acetyl 


H 


acyl 


OH 


NH 2 


OH 


H 


acyl 


OH 


NH 2 


OMe 


H 


acyl 


OH 


NH 2 


OEt 


H 


acyl 


OH 


NH 2 


O-cyclopropyl 


H 


acyl 


OH 


NH 2 j 


O-acetyl 


H 


acyl 


OH 


NH 2 


SH 


H 


acyl 


OH 


NH 2 


SMe 


H 


acyl 


OH 


NH 2 


SEt 


H 


acyl 


OH 


NH 2 


S-cyclopropyl 


H 


acyl 


OH 


NH 2 


F 


H 


acyl 


OH 


NH 2 


CI 


H 


acyl 


OH 


NH 2 


Br 


H 


acyl 


OH 


NH 2 


I 


H 


amino acid 


OH 


NH 2 


H 


H 


amino acid 


OH 


NH 2 


NH 2 


H 


amino acid 


OH 


NH 2 


NH-cyclopropyl 


H 


amino acid 


OH 


NH 2 


NH-methyl 


H 


amino acid 


OH 


NH 2 


NH-ethyl 


H 


amino acid 


OH 


NH 2 


NH-acetyl 



R 2 


R 3 


X 1 


X 2 


Y 


H 


amino acid 


OH 


NH 2 


OH 


H 


amino acid 


OH 


NH 2 


OMe 


H 


amino acid 


OH 


NH 2 


OEt 


H 


amino acid 


OH 


NH 2 


O-cyclopropyl 


H 


amino acid 


OH 


NH 2 


O-acetyl 


H 


amino acid 


OH 


NH 2 


SH 


H 


amino acid 


OH 


NH 2 


SMe 


H 


amino acid 


OH 


NH 2 


SEt 


H 


amino acid 


JOH 


NH 2 


S-cyclopropyl 


H 


amino acid 


OH 


NH 2 


F 


H 


amino acid 


OH 


NH 2 


CI 


H 


amino acid 


OH 


NH 2 


Br 


H 


amino acid 


OH 


NH 2 


I 


amino acid 


amino acid 


OH 


NH 2 


H 


amino acid 


amino acid 


OH 


NH 2 


NH 2 


amino acid 


amino acid 


OH 


NH 2 


NH-cyclopropyl 


amino acid 


amino acid 


OH 


NH 2 


NH-methyl 


amino acid 


amino acid 


OH 


NH 2 


NH-ethyl 


amino acid 


amino acid 


OH 


NH 2 


NH-acetyl 


amino acid 


amino acid 


OH 


NH 2 


OH 


amino acid 


amino acid 


OH 


NH 2 


OMe 


amino acid 


amino acid 


OH 


NH 2 


OEt 


amino acid 


amino acid 


OH 


NH 2 


O-cyclopropyl 


amino acid 


amino acid 


OH 


NH 2 


O-acetyl 


amino acid 


amino acid 


OH 


NH 2 


SH 


amino acid 


amino acid 


OH 


NH 2 


SMe 


amino acid 


amino acid 


OH 


NH 2 


SEt 


amino acid 


amino acid 


OH 


NH 2 


S-cyclopropyl 


amino acid 


amino acid 


OH 


NH 2 


F 


amino acid 


amino acid 


OH 


NH 2 


CI 


amino acid 


amino acid 


OH 


NH 2 


Br 


amino acid 


amino acid 


OH 


NH 2 


I 


amino acid 


H 


OH 


NH 2 


H 


amino acid 


H 


OH 


NH 2 


NH 2 


amino acid 


H 


OH 


NH 2 


NH-cyclopropyl 


amino acid 


H 


OH 


NH 2 


NH-methyl 


amino acid 


H 


OH 


NH 2 


NH-ethyl 


amino acid 


H 


OH 


NH 2 


NH-acetyl 


amino acid 


H 


OH 


NH 2 


OH 


amino acid 


H 


OH 


NH 2 


OMe 


amino acid 


H 


OH 


NH 2 


OEt 


amino acid 


H 


OH 


NH 2 


O-cyclopropyl 


amino acid 


H 


OH 


NH 2 


O-acetyl 


amino acid 


H 


OH 


NH 2 


SH 


amino acid 


H 


OH 


NH 2 


SMe 


amino acid 


H 


OH 


NH 2 


SEt 


amino acid 


H 


OH 


NH 2 


S-cyclopropyl 



442 





R 3 


X 1 


X 1 


Y 


amino acid 


H 


OH 


NH 2 


F 


amino acid 


H 


OH 


NH 2 


CI 


amino acid 


H 


OH 


NH 2 


Br 


amino acid 


H 


OH 


NH 2 


I 


amino acid 


acyl 


OH 


NH 2 


H 


amino acid 


acyl 


OH 


NH 2 


NH 2 


amino acid 


acyl 


OH 


NH 2 


NH-cyclopropyl 


amino acid 


acyl 


OH 


NH 2 


NH-methyl 


amino acid 


acyl 


OH 


NH 2 


NH-ethyl 


amino acid 


acyl 


OH 


NH 2 


J^H-acetyl 


amino acid 


acyl 


OH 


NH 2 


OH 


amino acid 


acyl 


OH 


NH 2 


OMe 


amino acid 


acyl 


OH 


NH 2 


OEt 


amino acid 


acyl 


OH 


NH 2 


O-cyclopropyl 


amino acid 


acyl 


OH 


NH 2 


O-acetyl 


amino acid 


acyl 


OH 


NH 2 


SH 


amino acid 


acyl 


OH 


NH 2 


SMe 


amino acid 


acyl 


OH 


NH 2 


SEt 


amino acid 


acyl 


OH 


NH 2 


S-cyclopropyl 

s. L s~y 


amino acid 


acyl 


OH 


NH 2 


F 


amino acid 


acyl 


OH 


NH 2 


CI 


amino acid 


acyl 


OH 


NH 2 


Br 


amino acid 


acyl 


OH 


NH 2 


I 


acyl 


H 


CH 3 


SH 


H 


acyl 


H 


CH 3 


SH 


NH 2 


acyl 


H 


CH 3 


SH 


NH-cyclopropyl 


acyl 


H 


CH 3 


SH 


NH-methyl 


acyl 


H 


CH 3 


SH 


NH-ethyl 


acyl 


H 


CH 3 


SH 


NH-acetyl 


acyl 


H 


CH 3 


SH 


OH 


acyl 


H 


CH 3 


SH 


OMe 


acyl 


H 


CH 3 


SH 


OEt 


acyl 


H 


CH 3 


SH 


O-cyclopropyl 


acyl 


H 


CH 3 


SH 


O-acetyl 


acyl 


H 


CH 3 


SH 


SH 


acyl 


H 


CH 3 


SH 


SMe 


acyl 


H 


CH 3 


SH 


SEt 


acyl 


H 


CH 3 


SH 


S-cyclopropyl 


acyl 


H 


CH 3 


SH 


F 


acyl 


H 


CH 3 


SH 


CI 


acyl 


H 


CH 3 


SH 


Br 


acyl 


H 


CH 3 


SH 


I 


acyl 


acyl 


CH 3 


SH 


H 


acyl 


acyl 


CH 3 


SH 


NH 2 


acyl 


acyl 


CH 3 


SH 


NH-cyclopropyl 


acyl 


acyl 


CH 3 


SH 


NH-methyl 


acyl 


acyl 


CH 3 


SH 


NH-ethyl 



R 


_ . . . 

R 


i — i 1 

X 1 


X 2 


Y 


acyl 


acyl 


CH 3 


SH 


NH-acetyl 


acyl 


acyl 


CH 3 


SH 


OH 


acyl 


acyl 


CH 3 


SH 


OMe 


acyl 


acyl 


CH 3 


SH 


OEt 


acyl 


acyl 


CH 3 


SH 


O-cyclopropyl 


acyl 


acyl 


CH 3 


SH 


O-acetyl 


acyl 


acyl 


CH 3 


SH 


SH 


acyl 


acyl 


CH 3 


SH 


SMe 


acyl 


acyl 


CH 3 


SH 


SEt 


acyl 


acyl 


CH 3 


SH 


S-cyclopropyl 


acyl 


acyl 


CH 3 


SH 


F 


acyl 


acyl 


CH 3 


SH 


CI 


acyl 


acyl 


CH 3 


SH 


Br 


acyl 


acyl 


CH 3 


SH 


I 


acyl 


amino acid 


CH 3 


SH 


H 


acyl 


amino acid 


CH 3 


SH 


NH 2 


acyl 


amino acid 


CH 3 


SH 


NH-cyclopropyl 


acyl 


amino acid 


CH 3 


SH 


NH-methyl 


acyl 


amino acid 


CH 3 


SH 


NH-ethyl 


acyl 


amino acid 


CH 3 


SH 


NH-acetyl 


acyl 


amino acid 


CH 3 


SH 


OH 


acyl 


amino acid 


CH 3 


SH 


OMe 


acyl 


amino acid 


CH 3 


SH 


OEt 


acyl 


amino acid 


CH 3 


SH 


O-cyclopropyl 


acyl 


amino acid 


CH 3 


SH 


O-acetyl 


acyl 


amino acid 


CH 3 


SH 


SH 


acyl 


amino acid 


CH 3 


SH 


SMe 


acyl 


amino acid 


CH 3 


SH 


SEt 


acyl 


amino acid 


CH 3 


SH 


S-cyclopropyl 


acyl 


amino acid 


CH 3 


SH 


F 


acyl 


amino acid 


CH 3 


SH 


CI 


acyl 


amino acid 


CH 3 


SH 


Br 


acyl 


amino acid 


CH 3 


SH 


I 


H 


acyl 


CH 3 


SH 


H 


H 


acyl 


CH 3 


SH 


NH 2 


H 


acyl 


CH 3 


SH 


NH-cyclopropyl 


H 


acyl 


CH 3 


SH 


NH-methyl 


H 


acyl 


CH 3 


SH 


NH-ethyl 


T T 

H 


acyl 


CH 3 


SH 


NH-acetyl 


H 


acyl 


CH 3 


SH 


OH 


TT 

ri 


acyl 


CH 3 


SH 


OMe 


H 


acyl 


CH 3 


SH 


OEt 


H 


acyl 


CH 3 


SH 


O-cyclopropyl 


H 


acyl 


CH 3 


SH 


O-acetyl 


H 


acyl 


CH 3 


SH 


SH 


H 


acyl 


CH 3 


SH 


SMe 


H 


acyl 


CH 3 


SH 


SEt 



R 2 


R J 


X 1 


X 2 


Y 


H 


acyl 


CH 3 


SH 


S-cyclopropyl 


H 


acyl 


CH 3 


SH 


F 


H 


acyl 


CH 3 


SH 


CI 


H 


acyl 


CH 3 


SH 


Br 


H 


acyl 


CH 3 


SH 


I 


H 


amino acid 


CH 3 


SH 


H 


H 


amino acid 


CH 3 


SH 


NH 2 


H 


amino acid 


CH 3 


SH 


NH-cyclopropyl 


H 


amino acid 


CH 3 


SH 


NH-methyl 


H 


amino acid 


CH 3 


SH 


NH-ethyl 


H 


amino acid 


CH 3 


SH 


NH-acetyl 


H 


amino acid 


CH 3 


SH 


OH 


H 


amino acid 


CH 3 


SH 


OMe 


H 


amino acid 


CH 3 


SH 


OEt 


H 


amino acid 


CH 3 


SH 


O-cyclopropyl 


H 


amino acid 


CH 3 


SH 


O-acetyl 


H 


amino acid 


CH 3 


SH 


SH 


H 


amino acid 


CH 3 


SH 


SMe 


H 


amino acid 


CH 3 


SH 


SEt 


H 


amino acid 


CH 3 


SH 


S-cyclopropyl 


H 


amino acid 


CH 3 


SH 


F 


H 


amino acid 


CH 3 


SH 


CI 


H 


amino acid 


CH 3 


SH 


Br 


H 


amino acid 


CH 3 


SH 


I 


amino acid 


amino acid 


CH 3 


SH 


H 


amino acid 


amino acid 


CH 3 


SH 


NH 2 


amino acid 


amino acid 


CH 3 


SH 


NH-cyclopropyl 


amino acid 


amino acid 


CH 3 


SH 


NH-methyl 


amino acid 


amino acid 


CH 3 


SH 


NH-ethyl 


amino acid 


amino acid 


CH 3 


SH 


NH-acetyl 


amino acid 


amino acid 


CH 3 


SH 


OH 


amino acid 


amino acid 


CH 3 


SH 


OMe 


amino acid 


amino acid 


CH 3 


SH 


OEt 


amino acid 


amino acid 


CH 3 


SH 


O-cyclopropyl 


amino acid 


amino acid 


CH 3 


SH 


O-acetyl 


amino acid 


amino acid 


CH 3 


SH 


SH 


amino acid 


amino acid 


CH 3 


SH 


SMe 


amino acid 


amino acid 


CH 3 


SH 


SEt 


amino acid 


amino acid 


CH 3 


SH 


S-cyclopropyl 


amino acid 


amino acid 


CH 3 


SH 


F 


amino acid 


amino acid 


CH 3 


SH 


CI 


amino acid 


amino acid 


CH 3 


SH 


Br 


amino acid 


amino acid 


CH 3 


SH 


I 


amino acid 


H 


CH 3 


SH 


H 


amino acid 


H 


CH 3 


SH 


NH 2 


amino acid 


H 


CH 3 


SH 


NH-cyclopropyl 


amino acid 


H 


CH 3 


SH 


NH-methyl 



445 



R 2 


R 3 


X 1 


X 2 


Y 


amino acid 


H 


CH 3 


SH 


NH-ethyl 


amino acid 


H 


CH 3 


SH 


NH-acetyl 


amino acid 


H 


CH 3 


SH 


OH 


amino acid 


H 


CH 3 


SH 


OMe 


amino acid 


H 


CH 3 


SH 


OEt 


amino acid 


H 


CH 3 


SH 


O-cyclopropyl 


amino acid 


H 


CH 3 


SH 


O-acetyl 


amino acid 


H 


CH 3 


SH 


SH 


amino acid 


H 


CH 3 


SH 


SMe 


amino acid 


H 


CH 3 


SH 


SEt 


amino acid 


H 


CH 3 


SH 


S-cyclopropyl 


amino acid 


H 


CH 3 


SH 


F 


amino acid 


H 


CH 3 


SH 


CI 


amino acid 


H 


CH 3 


SH 


Br 


amino acid 


H 


CH 3 


SH 


I 


amino acid 


acyl 


CH 3 


SH 


H 


amino acid 


acyl 


CH 3 


SH 


NH 2 


amino acid 


acyl 


CH 3 


SH 


NH-cyclopropyl 


amino acid 


acyl 


CH 3 


SH 


NH-methy] 


amino acid 


acyl 


CH 3 


SH 


NH-ethyl 


amino acid 


acyl 


CH 3 


SH 


NH-acetyl 


amino acid 


acyl 


CH 3 


SH 


OH 


amino acid 


acyl 


CH 3 


SH 


OMe 


amino acid 


acyl 


CH 3 


SH 


OEt 


amino acid 


acyl 


CH 3 


SH 


O-cyclopropyl 


amino acid 


acyl 


CH 3 


SH 


O-acetyl 


amino acid 


acyl 


CH 3 


SH 


SH 


amino acid 


acyl 


CH 3 


SH 


SMe 


amino acid 


acyl 


CH 3 


SH 


SEt 


amino acid 


acyl 


CH 3 


SH 


S-cyclopropyl 


amino acid 


acyl 


CH 3 


SH 


F 


amino acid 


acyl 


CH 3 


SH 


CI 


amino acid 


acyl 


CH 3 


SH 


Br 


amino acid 


acyl 


CH 3 


SH 


I 


acyl 


H 


GF 3 


SH 


H 


acyl 


H 


CF 3 


SH 


NH 2 


acyl 


H 


CF 3 


SH 


NH-cyclopropyl 


acyl 


H 


CF 3 


SH 


NH-methyl 


acyl 


H 


CF 3 


SH 


NH-ethyl 


acyl 


H 


CF 3 


SH 


NH-acetyl 


acyl 


TT 

H 


CF 3 


SH 


OH 


acyl 


H 


CF 3 


SH 


OMe 


acyl 


H 


CF 3 


SH 


OEt 


acyl 


H 


CF 3 


SH 


O-cyclopropyl 


acyl 


H 


CF 3 


SH 


O-acetyl 


acyl 


H 


CF 3 


SH 


SH 


acyl 


H 


CF 3 


SH 


SMe 



446 



R 


R 


X 1 


X z 


Y 


acyl 


H 


CF 3 


SH 


SEt 


acyl 


H 


CF 3 


SH 


S-cyclopropyl <■ 


acyl 


H 


CF 3 


SH 


F 


acyl 


H 


CF 3 


SH 


CI 


acyl 


H 


CF 3 


SH 


Br 


acyl 


H 


CF 3 


SH 


I 


acyl 


acyl 


CF 3 


SH 


H 


acyl 


acyl 


CF 3 


SH 


NH 2 


acyl 


acyl 


CF 3 


SH 


NH-cyclopropyl 


acyl 


acyl 


CF 3 


SH 


NH-methyl 


acyl 


acyl 


CF 3 


SH 


NH-ethyl 


acyl 


acyl 


CF 3 


SH 


NH-acetyl 


acyl 


acyl 


CF 3 


SH 


OH 


acyl 


acyl 


CF 3 


SH 


OMe 


acyl 


acyl 


CF 3 


SH 


OEt 


acyl 


acyl 


CF 3 


SH 


O-cyclopropyl 


acyl 


acyl 


CF 3 


SH 


O-acetyl 


acyl 


acyl 


CF 3 


SH 


SH 


acyl 


acyl 


CF 3 


SH 


SMe 


acyl 


acyl 


CF 3 


SH 


SEt 


acyl 


acyl 


CF 3 


SH 


S-cyclopropyl 


acyl 


acyl 


CF 3 


SH 


F 


acyl 


acyl 


CF 3 


SH 


CI 


acyl 


acyl 


CF 3 


SH 


Br 


acyl 


acyl 


CF 3 


SH 


I 


acyl 


amino acid 


CF 3 


SH 


H 


acyl 


amino acid 


CF 3 


SH 


NH 2 


acyl 


amino acid 


CF 3 


SH 


NH-cyclopropyl 


acyl 


amino acid 


CF 3 


SH 


NH-methyl 


acyl 


amino acid 


CF 3 


SH 


NH-ethyl 


acyl 


amino acid 


CF 3 


SH 


NH-acetyl 


acyl 


amino acid 


CF 3 


SH 


OH 


acyl 


amino acid 


CF 3 


SH 


OMe 


acyl 


amino acid 


CF 3 


SH 


OEt 


_ i 
acyl 


amino acid 


CF 3 


SH 


O-cyclopropyl 


acyl 


amino acid 


CF 3 


SH 


O-acetyl 


acyl 


amino acid 


CF 3 


SH 


SH 


acyl 


ammo acid 


CF 3 


SH 


SMe 


acyl 


amino acid 


CF 3 


SH 


SEt 


acyl 


amino acid 


CF 3 


SH 


S-cyclopropyl 


acyl 


amino acid 


Ct- 3 


an 


r 


acyl 


amino acid 


CF 3 


SH 


CI 


acyl 


amino acid 


CF 3 


SH 


Br 


acyl 


amino acid 


CF 3 


SH 


I 


H 


acyl 


CF 3 


SH 


H 


H 


acyl 


CF 3 


SH 


NH 2 


H 


acyl 


CF 3 


SH 


NH-cyclopropyl 



R 


R 


371 ' 

X 1 


_ 

X 2 


Y 


H 


acyl 


CF 3 


SH 


NH-methyl 


H 


acyl 


CF 3 


SH 


NH-ethyl 


H 


acyl 


CF 3 


SH 


NH-acetyl 


H 


acyl 


CF 3 


SH 


OH 


H 


acyl 


CF 3 


SH 


OMe 


H 


acyl 


CF 3 


SH 


OEt 


H 


acyl 


CF 3 


SH 


O-cyclopropyl 


H 


acyl 


CF 3 


SH 


O-acetyl 


H 


acyl 


CF 3 


SH 


SH 


H 


acyl 


CF 3 


SH 


SMe 


H 


acyl 


CF 3 


SH 


SEt 


H 


acyl 


CF 3 


SH 


S-cyclopropyl 


H 


acyl 


CF 3 


SH 


F 


H 


acyl 


CF 3 


SH 


CI 


H 


acyl 


CF 3 


SH 


Br 


H 


acyl 


CF 3 


SH 


I 


H 


amino acid 


CF 3 


SH 


H 


H 


amino acid 


CF 3 


SH 


NH 2 


H 


amino acid 


CF 3 


SH 


NH-cyclopropyl 


H 


amino acid 


CF 3 


SH 


NH-methyl 


H 


amino acid 


CF 3 


SH 


NH-ethyl 


H 


amino acid 


CF 3 


SH 


NH-acetyl 


H 


amino acid 


CF 3 


SH 


OH 


H 


amino acid 


CF 3 


SH 


OMe 


H 


amino acid 


CF 3 


SH 


OEt 


H 


amino acid 


CF 3 


SH 


O-cyclopropyl 


H 


amino acid 


CF 3 


SH 


O-acetyl 


H 


amino acid 


CF 3 


SH 


SH 


H 


amino acid 


CF 3 


SH 


SMe 


H 


amino acid 


CF 3 


SH 


SEt 


H 


amino acid 


CF 3 


SH 


S-cyclopropyl 


H 


amino acid 


CF 3 


SH 


F 


H 


amino acid 


CF 3 


SH 


CI 


H 


amino acid 


CF 3 


SH 


Br 


H 


amino acid 


CF 3 


SH 


I 


amino acid 


amino acid 


CF 3 


SH 


H 


amino acid 


amino acid 


CF 3 


SH 


NH 2 


amino acid 


amino acid 


CF 3 


SH 


NH-cyclopropyl 


amino acid 


amino acid 


CF 3 


SH 


NH-methyl 


amino acid 


amino acid 


CF 3 


SH 


NH-ethyl 


amino acid 


amino acid 


CF 3 


err 
SH 


NH-acetyl 


amino acid 


amino acid 


CF 3 


SH 


OH 


amino acid 


amino acid 


CF 3 


SH 


OMe 


amino acid 


amino acid 


CF 3 


SH 


OEt 


amino acid 


amino acid 


CF 3 


SH 


O-cyclopropyl 


amino acid 


amino acid 


CF 3 


SH 


O-acetyl 


amino acid 


amino acid 


CF 3 


SH 


SH 



R 2 


R 3 


X 1 


X 2 


Y 


amino acid 


amino acid 


CF 3 


SH 


SMe 


amino acid 


amino acid 


CF 3 


SH 


SEt 


amino acid 


amino acid 


CF 3 


SH 


S-cyclopropyl 


amino acid 


amino acid 


CF 3 


SH 


F 


amino acid 


amino acid 


CF 3 


SH 


CI 


amino acid 


amino acid 


CF 3 


SH 


Br 


amino acid 


amino acid 


CF 3 


SH 


I 


amino acid 


H 


CF 3 


SH 


H 


amino acid 


H 


CF 3 


SH 


NH 2 


amino acid 


H 


CF 3 


SH 


NH-cyclopropyl 


amino acid 


H 


CF 3 


SH 


NH-methyl 


amino acid 


H 


CF 3 


SH 


NH-ethyl 


amino acid 


H 


CF 3 


SH 


NH-acetyl 


amino acid 


H 


CF 3 


SH 


OH 


amino acid 


H 


CF 3 


SH 


OMe 


amino acid 


H 


CF 3 


SH 


OEt 


amino acid 


H 


CF 3 


SH 


O-cyclopropyl 


amino acid 


H 


CF 3 


SH 


O-acetyl 


amino acid 


H 


CF 3 


SH 


SH 


amino acid 


H 


CF 3 


SH 


SMe 


amino acid 


H 


CF 3 


SH 


SEt 


amino acid 


H 


CF 3 


SH 


S-cyclopropyl 


amino acid 


H 


CF 3 


SH 


F 


amino acid 


H 


CF 3 


SH 


CI 


amino acid 


H 


CF 3 


SH 


Br 


amino acid 


H 


CF 3 


SH 


I 


amino acid 


acyl 


CF 3 


SH 


H 


amino acid 


acyl 


CF 3 


SH 


NH 2 


amino acid ! 


acyl 


CF 3 


SH 


NH-cyclopropyl 


amino acid 


acyl 


CF 3 


SH 


NH-methyl 


amino acid 


acyl 


CF 3 


SH 


NH-ethyl 


amino acid 


acyl 


CF 3 


SH 


NH-acetyl 


amino acid 


acyl 


CF 3 


SH 


OH 


amino acid 


acyl 


CF 3 


SH 


OMe 


amino acid 


acyl 


CF 3 


SH 


OEt 


amino acid 


acyl 


CF 3 


SH 


O-cyclopropyl 


amino acid 


acyl 


CF 3 


SH 


O-acetyl 


amino acid 


acyl 


CF 3 


SH 


SH 


amino acid 


acyl 


CF 3 


SH 


SMe 


amino acid 


acyl 


CF 3 


SH 


SEt 


amino acid 


acyl 


CF 3 


SH 


S-cyclopropyl 


amino acid 


acyl 


CF 3 


SH 


F 


amino acid 


acyl 


CF 3 


SH 


CI 


amino acid 


acyl 


CF 3 


SH 


Br 


amino acid 


acyl 


CF 3 


SH 


I 


acyl 


H 


Br 


SH 


H 


acyl 


H 


Br 


SH 


NH 2 



449 



R 2 


R 3 


X 1 


X 2 


Y 


acyl 


H 


Br 


SH 


NH-cyclopropyl 


acyl 


H 


Br 


SH 


NH-methyl 


acyl 


H 


Br 


SH 


NH-ethyl 


acyl 


H 


Br 


SH 


NH-acetyl 


acyl 


H 


Br j 


SH 


OH 


acyl 


H 


Br 


SH 


OMe 


acyl 


H 


Br 


SH 


OEt 


acyl 


H 


Br 


SH 


O-cyclopropyl 


acyl 


H 


Br 


SH 


O-acetyl 


acyl 


H 


Br 


SH 


SH 


acyl 


H 


Br 


SH 


SMe 


acyl 


H 


Br 


SH 


SEt 


acyl 


H 


Br 


SH 


S-cyclopropyl 


acyl 


H 


Br 


SH 


F 


acyl 


H 


Br 


SH 


CI 


acyl 


H 


Br 


SH 


Br 


acyl 


H 


Br 


SH 


I 


acyl 


acyl 


Br 


SH 


H 


acyl 


acyl 


Br 


SH 


NH 2 


acyl 


acyl 


Br 


SH 


NH-cyclopropyl 


acyl 


acyl 


Br 


SH 


NH-methyl 


acyl 


acyl 


Br 


SH 


NH-ethyl 


acyl 


acyl 


Br 


SH 


NH-acetyl 


acyl 


acyl 


Br 


SH 


OH 


acyl 


acyl 


Br 


SH 


OMe 


acyl 


acyl 


Br 


SH 


OEt 


acyl 


acyl 


Br 


SH 


O-cyclopropyl 


acyl 


acyl 


Br 


SH 


O-acetyl 


acyl 


acyl 


Br 


SH 


SH 


acyl 


acyl 


Br 


SH 


SMe 


acyl 


acyl 


Br 


SH 


SEt 


acyl 


acyl 


Br 


SH 


S-cyclopropyl 


acyl 


acyl 


Br 


SH - 


F 


acyl 


acyl 


Br 


SH 


CI 


acyl 


acyl 


Br 


SH 


Br 


acyl 


acyl 


Br 


SH 


I 


acyl 


amino acid 


Br 


SH 


H 


acyl 


amino acid 


Br 


SH 


NH 2 


acyl 


amino acid 


Br 


SH 


NH-cyclopropyl 


acyl 


amino acid 


Br 


SH 


NH-methyl 


acyl 


amino acid 


Br 


SH 


NH-ethyl 


acyl 


amino acid 


Br 


SH 


NH-acetyl 


acyl 


amino acid 


Br 


SH 


OH 


acyl 


amino acid 


Br 


SH 


OMe 


acyl 


amino acid 


Br 


SH 


OEt 


acyl . 


amino acid 


Br 


SH 


O-cyclopropyl 


acyl 


amino acid 


Br 


SH 


O-acetyl 



R 2 


R 3 


X 1 


X 2 


Y 


acyl 


amino acid 


Br 


SH 


SH 


acyl 


amino acid 


Br 


SH 


SMe 


acyl 


amino acid 


Br 


SH 


SEt 


acyl 


amino acid 


Br 


SH 


S-cyclopropyl 


acyl 


amino acid 


Br 


SH 


F 


acyl 


amino acid 


Br 


SH 


CI 


acyl 


amino acid 


Br 


SH 


Br 


acyl 


amino acid 


Br 


SH 


I 


H 


acyl 


Br 


SH 


H 


H 


acyl 


Br 


SH 


NH 2 


H 


acyl 


Br 


SH 


NH-cyclopropyl 


H 


acyl 


Br 


SH 


NH-methyl 


H 


acyl 


Br 


SH 


NH-ethyl 


H 


acyl 


Br 


SH 


NH-acetyl 


H 


acyl 


Br 


SH 


OH 


H 


acyl 


Br 


SH 


OMe 


H 


acyl 


Br 


SH . 


OEt 


H 


acyl 


Br 


SH 


O-cyclopropyl 


H 


acyl 


Br 


SH 


O-acetyl 


H 


acyl 


Br 


SH 


SH 


H 


acyl 


Br 


SH 


SMe 


H 


acyl 


Br 


SH 


SEt 


H 


acyl 


Br 


SH 


S-cyclopropyl 


H 


acyl 


Br 


SH 


F 


H 


acyl 


Br 


SH 


CI 


H 


acyl 


Br 


SH 


Br 


H 


acyl 


Br 


SH 


I 


H 


amino acid 


Br 


SH 


H 


H 


amino acid 


Br 


SH 


NH 2 


H 


amino acid 


Br 


SH 


NH-cyclopropyl 


H 


amino acid 


Br 


SH 


NH-methyl 


H 


amino acid 


Br 


SH 


NH-ethyl 


H 


amino acid 


Br 


SH 


NH-acetyl 


H 


amino acid 


Br 


SH 


OH 


H 


amino acid 


Br 


SH 


OMe 


H 


amino acid 


Br 


SH 


OEt 


H 


amino acid 


Br 


SH 


O-cyclopropyl 


H 


amino acid 


Br 


SH 


O-acetyl 


H 


amino acid 


Br 


SH 


SH 


H 


amino acid 


Br 


SH 


SMe 


H 


amino acid 


Br 


SH 


SEt 


H 


amino acid 


Br 


SH 


S-cyclopropyl 


H 


amino acid 


Br 


SH 


F 


H 


amino acid 


Br 


SH 


CI 


H 


amino acid 


Br 


SH 


Br 


H 


amino acid 


Br 


SH 


I 


amino acid 


amino acid 


Br 


SH 


H 



451 



R 


Ir 


«i 
X 1 


X 2 


Y 


amino acid 


amino acid 


Br 


SH 


NH 2 


amino acid 


amino acid 


Br 


SH 


NH-cyclopropyl 


amino acid 


amino acid 


Br 


SH 


NH-methyl 


amino acid 


amino acid 


Br 


SH 


NH-ethyl 


amino acid 


amino acid 


Br 


SH 


NH-acetyl 


ammo acid 


amino acid 


Br 


SH 


OH 


amino acid 


amino acid 


Br 


SH 


OMe 


amino acid 


amino acid 


Br 


SH 


OEt 


amino acid 


amino acid 


Br 


SH 


O-cyclopropyl 


amino acid 


amino acid 


Br 


SH 


O-acetyl 


amino acid 


amino acid 


Br 


SH 


SH 


amino acid 


amino acid 


Br 


SH 


SMe 


amino acid 


amino acid 


Br 


SH 


SEt 


amino acid 


amino acid 


Br 


SH 


S-cyclopropyl 


amino acid 


amino acid 


Br 


SH 


F 


amino acid 


amino acid 


Br 


SH 


CI 


amino acid 


amino acid 


Br 


SH 


Br 


amino acid 


amino acid 


Br 


SH 


I 


amino acid 


H 


Br 


SH 


H 


amino acid 


H 


Br 


SH 


NH 2 


amino acid 


H 


Br 


SH 


NH-cyclopropyl 


amino acid 


H 


Br 


SH 


NH-methyl 


amino acid 


H 


Br 


SH 


NH-ethyl 


amino acid 


H 


Br 


SH 


NH-acetyl 


amino acid 


H 


Br 


SH 


OH 


amino acid 


H 


Br 


SH 


OMe 


amino acid 


H 


Br 


SH 


OEt 


amino acid 


H 


Br 


SH 


O-cyclopropyl 


amino acid 


H 


Br 


SH 


O-acetyl 


amino acid 


H 


Br 


SH 


SH 


amino acid 


H 


Br 


SH 


SMe 


amino acid 


H 


Br 


SH 


SEt 


amino acid 


H 


Br 


SH 


S-cyclopropyl 


amino acid 


H 


Br 


SH 


F 


amino acid 


T T 

H 


Br 


SH 


CI 


amino acid 


TT 

H 


Br 


SH 


Br 


amino acid 


T T 

H 


Br 


SH 


I 


amino acid 


acyl 


Br 


SH 


H 


amino acid 


acyl 


Br 


SH 


NH 2 


amino acid 


acyl 


Br 


SH 


NH-cyclopropyl 


q m inn ar"iH 
dllllllU dVl.ll 


acyl 


ID- 

or 


CTJ 

an 


JNht-metnyl 


amino acid 


acyl 


Br 


SH 


NH-ethyl 


amino acid 


acyl 


Br 


SH 


NH-acetyl 


amino acid 


acyl 


Br 


SH 


OH 


amino acid 


acyl 


Br 


SH 


OMe 


amino acid 


acyl 


Br 


SH 


OEt 


amino acid 


acyl 


Br 


SH 


O-cyclopropyl 



452 





R J 


X 1 


X 2 


Y 


amino acid 


acyl 


Br 


SH 


O-acetyl 


amino acid 


acyl 


Br 


SH 


SH 


amino acid 


acyl 


Br 


SH 


SMe 


amino acid 


acyl 


Br 


SH 


SEt 


amino acid 


acyl 


Br 


SH 


S-cyclopropyl 


amino acid 


acyl 


Br 


SH 


F 


amino acid 


acyl 


Br 


SH 


CI 


amino acid 


acyl 


Br 


SH 


Br 


amino acid 


acyl 


Br 


SH 


I 


acyl 


H 


CI 


SH 


H 


acyl 


H 


CI 


SH 


NH 2 


acyl 


H 


CI 


SH 


NH-cyclopropyl 


acyl 


H 


CI 


SH 


NH-methyl 


acyl 


H 


CI 


SH 


NH-ethyl 


acyl 


H 


CI 


SH 


NH-acetyl 


acyl 


H 


CI 


SH 


-X. , 

OH 


acyl 


H 


CI 


SH 


OMe 


acyl 


H 


CI 


SH 


OEt 


acyl 


H 


CI 


SH 


O-cyclopropyl 

*- —A- kji 


acyl 


H 


CI 


SH 


O-acetyl 


acyl 


H 


CI 


SH 


SH 


acyl 


H 


CI 


SH 


SMe 


acyl 


H 


CI 


SH 


SEt 


acyl 


H 


CI 


SH 


S-cyclopropyl 


acyl 


H 


CI 


SH 


F 


acyl 


H 


CI 


SH 


CI 


acyl 


H 


CI 


SH 


Br 


acyl 


H 


CI 


SH 


I 


acyl 


acyl 


CI 


SH 


H 


acyl 


acyl 


CI 


SH 


NH 2 


acyl 


acyl 


CI 


SH 


NH-cyclopropyl 


acyl 


acyl 


CI 


SH 


NH-methyl 


acyl 


acyl 


CI 


SH 


NH-ethyl 


acyl 


acyl 


CI 


SH 


NH-acetyl 


acyl 


acyl 


CI 


SH 


OH 


acyl 


acyl 


CI 


SH 


OMe 


acyl 


acyl 


CI 


SH 


OEt 


acyl 


acyl 


CI 


SH 


O-cyclopropyl 


acyl 


acyl 


CI 


SH 


O-acetyl 


acyl 


acyl 


CI 


SH 


SH 


acyl 


acyl 


CI 


SH 


SMe 


acyl 


acyl 


CI 


SH 


SEt 


acyl 


acyl 


CI 


SH 


S-cyclopropyl 


acyl 


acyl 


CI 


SH 


F 


acyl 


acyl 


CI 


SH 


CI 


acyl 


acyl 


CI 


SH 


Br 


acyl 


acyl 


CI 


SH 


I 



R 


R J 


X 1 


X 2 


Y 


acyl 


amino acid 


CI 


SH 


H 


acyl 


amino acid 


CI 


SH 


NH 2 


acyl 


amino acid 


CI 


SH 


NH-cyclopropyl 


acyl 


amino acid 


CI 


SH 


NH-methyl 


acyl 


amino acid 


CI 


SH 


NH-ethyl 


acyl 


amino acid 


CI 


SH 


NH-acetyl 


acyl 


amino acid 


CI 


SH 


OH 


acyl 


amino acid 


CI 


SH 


OMe 


acyl 


amino acid 


CI 


SH 


OEt 


acyl 


amino acid 


CI 


SH 


O-cyclopropyl 


acyl 


amino acid 


CI 


SH 


O-acetyl 


acyl 


amino acid 


CI 


SH 


SH 


acyl 


amino acid 


CI 


SH 


SMe 


acyl 


amino acid 


CI 


SH 


SEt 


acyl 


amino acid 


CI 


SH 


S-cyclopropyl 


acyl 


amino acid 


CI 


SH 


F 


acyl 


amino acid 


CI 


SH 


CI 


acyl 


amino acid 


CI 


SH 


Br 


acyl 


amino acid 


CI 


SH 


I 


H 


acyl 


CI 


SH 


H 


H 


acyl 


CI 


SH 


NH 2 


H 


acyl 


CI 


SH 


NH-cyclopropyl 


H 


acyl 


CI 


SH 


NH-methyl 


H 


acyl 


CI 


SH 


NH-ethyl 


H 


acyl 


CI 


SH 


NH-acetyl 


H 


acyl 


CI 


SH 


OH 


H 


acyl 


CI 


SH 


OMe 


H 


acyl 


CI 


SH 


OEt 


H 


acyl 


CI 


SH 


O-cyclopropyl 


H 


acyl 


CI 


SH 


O-acetyl 


H 


acyl 


CI 


SH 


SH 


H 


acyl 


CI 


SH 


SMe 


H 


acyl 


CI 


SH 


SEt 


H 


acyl 


CI 


SH 


S-cyclopropyl 


H 


acyl 


CI 


SH 


F 


H 


acyl 


CI 


SH 


CI 


H 


acyl 


CI 


SH 


Br 


H 


acyl 


CI 


SH 


I 


H 


amino acid 


CI 


SH 


H 


H 


amino acid 


cr 


SH 


NH 2 j 


H 


amino acid 


CI 


SH 


NH-cyclopropyl 


H 


amino acid 


CI 


SH 


NH-methyl 


H 


amino acid 


CI 


SH 


NH-ethyl 


H 


amino acid 


CI 


SH 


NH-acetyl 


H 


amino acid 


CI 


SH 


OH 


H 


amino acid 


CI 


SH 


OMe 


H 


amino acid 


CI 


SH 


OEt 



454 



R 2 


R 3 X 1 


X 2 


Y 


H 


amino acid 


CI 


SH 


O-cyclopropyl 


H 


amino acid 


CI 


SH 


O-acetyl 


H 


amino acid 


CI 


SH 


SH 


H 


amino acid 


CI 


SH 


SMe 


H 


amino acid 


CI 


SH 


SEt 


H 


amino acid 


CI 


SH 


S-cyclopropyl 


H 


amino acid 


CI 


SH 


F 


H 


amino acid 


CI 


SH 


CI 


H 


amino acid 


CI 


SH 


Br 


H 


amino acid 


CI 


SH 


I 


amino acid 


amino acid 


CI 


SH 


H 


amino acid 


amino acid 


CI 


SH 


NH 2 


amino acid 


amino acid 


CI 


SH 


NH-cyclopropyl 


amino acid 


amino acid 


CI 


SH 


NH-methyl 


amino acid 


amino acid 


CI 


SH 


NH-ethyl 


amino acid 


amino acid 


CI 


SH 


NH-acetyl 


amino acid 


amino acid 


CI 


SH 


OH 


amino acid 


amino acid 


CI 


SH 


OMe 


amino acid 


amino acid 


CI 


SH 


OEt 


amino acid 


amino acid 


CI 


SH 


O-cyclopropyl 


amino acid 


amino acid 


CI 


SH 


O-acetyl 


amino acid 


amino acid 


CI 


SH 


SH 


amino acid 


amino acid 


CI 


SH 


SMe 


amino acid 


amino acid 


CI 


SH i 


SEt 


amino acid 


amino acid 


CI 


SH 


S-cyclopropyl 


amino acid 


amino acid 


CI 


SH 


F 


amino acid 


amino acid 


CI 


SH 


CI 


amino acid 


amino acid 


CI 


SH 


Br 


amino acid 


amino acid 


CI 


SH 


I 


amino acid 


H 


CI 


SH 


H 


amino acid 


H 


CI 


SH 


NII 2 


amino acid 


H 


CI 


SH 


NH-cyclopropyl 


amino acid 


H 


CI 


SH 


NH-methyl 


amino acid 


H 


CI 


SH 


NH-ethyl 


amino acid 


H 


CI 


SH 


NH-acetyl 


amino acid 


H 


CI 


SH 


OH 


amino acid 


H 


CI 


SH 


OMe 


amino acid 


H 


cr 


SH 


OEt 


amino acid 


H 


CI 


SH 


O-cyclopropyl 


amino acid 


H 


CI 


SH 


O-acetyl 


amino acid 


H 


CI 


SH 


SH 


amino acid 


H 


CI 


SH 


SMe 


amino acid 


H 


CI 


SH 


SEt 


amino acid 


H 


CI 


SH 


S-cyclopropyl 


amino acid 


H 


CI 


SH 


F 


amino acid 


H 


CI 


SH 


CI 


amino acid 


H 


CI 


SH 


Br 



455 





R 3 


X 1 


X 2 


Y 


amino acid 


H 


CI 


SH 


I 


amino acid 


acyl 


CI 


SH 


H 


amino acid 


acyl 

£ . 


CI 


SH 


NH 2 


amino acid 


acyl 


CI 


SH 


NH-cyclopropyl 


amino acid 


acyl 


CI 


SH 


NH-methyl 


amino acid 


acyl 


CI 


SH 


NH-ethyl 


amino acid 


acyl 


CI 


SH 


NH-acetyl 


amino acid 


acyl 


CI 


SH 


OH 


amino acid 


acyl 


CI 


SH 


OMe 


amino acid 


acyl 


CI 


SH 


OEt 


amino acid 


acyl 


CI 


SH 


O-cvcloDroDvl 


amino acid 


acyl 


CI 


SH 


O-acetyl 


amino acid 


acyl 


CI 


SH 


SH 


amino acid 


acyl 


CI 


SH 


SMe 


amino acid 


acyl 


CI 


SH 


SEt 


amino acid 


acyl 


CI 


SH 


S-cyclopropyl 


amino acid 


acyl 


CI 


SH 


F 


amino acid 


acyl 


CI 


SH 


CI 


amino acid 


acyl 


CI 


SH 


Br 


amino acid 


acyl 


CI 


SH 


I 


acyl 


H 


F 


SH 


H 


acyl 


H 


F 


SH 


NH 2 


acyl 


H 


F 


SH 


NH-cyclopropyl 


acyl 


H 


F 


SH 


NH-methyl 


acyl 


H 


F 


SH 


NH-ethyl 


acyl 


H 


F 


SH 


NH-acetyl 


acyl 


H 


F 


SH 


OH 


acyl 


H 


F 


SH 


OMe 


acyl 


H 


F 


SH 


OEt 


acyl 


H 


F 


SH 


O-cyclopropyl 


acyl 


H 


F 


SH 


O-acetyl 


acyl 


H 


F 


SH 


SH 


acyl 


H 


F 


SH 


SMe 


acyl 


H 


F 


SH 


SEt 


acyl 


H 


F 


SH 


S-cyclopropyl 


acyl 


H 


F 


SH 


F 


acyl 


H 


F 


SH 


CI 


acyl 


H 


F 


SH 


Br 


acyl 


H 


F 


SH 


I 


acyl 


acyl 


F 


SH 


H 


acyl 


acyl 


F 


SH 


NH 2 


acyl 


acyl 


F 


SH 


NH-cyclopropyl 


acyl 


acyl 


F 


SH 


NH-methyl 


acyl 


acyl 


F 


SH 


NH-ethyl 


acyl 


acyl 


F 


SH 


NH-acetyl 


acyl 


acyl 


F 


SH 


OH 


acyl 


acyl 


F 


SH 


OMe 



R 2 


R 3 


X 1 


X 2 


Y 


acyl 


acyl 


F 


SH 


OEt 


acyl 


acyl 


F 


SH 


O-cyclopropyl 


acyl 


acyl 


F 


SH 


O-acetyl 


acyl 


acyl 


F 


SH 


SH 


acyl 


acyl 


F 


SH 


SMe 


acyl 


acyl 


F 


SH 


SEt 


acyl 


acyl 


F 


SH 


S-cyclopropyl 


acyl 


acyl 


F 


SH 


F 


acyl 


acyl 


F 


SH 


CI 


acyl 


acyl 


F 


SH 


Br 


acyl 


acyl 


F 


SH 


I 


acyl 


amino acid 


F 


SH 


H 


acyl 


amino acid 


F 


SH 


NH 2 


acyl 


amino acid 


F 


SH 


NH-cyclopropyl 


acyl 


amino acid 


F 


SH 


NH-methyl 


acyl 


amino acid 


F 


SH 


NH-ethyl 


acyl 


amino acid 


F 


[SH 


NH-acetyl 


acyl 


aminoacid 


F 


SH 


OH 


acyl 


amino acid 


F 


SH 


OMe 


acyl 


amino acid 


F 


SH 


OEt 


acyl 


amino acid 


F 


SH 


O-cyclopropyl 


acyl 


amino acid 


F 


SH 


O-acetyl 


acyl 


amino acid 


F 


SH 


SH 


acyl 


amino acid 


F 


SH 


SMe 


acyl 


amino acid 


F 


SH 


SEt 


acyl 


amino acid 


F 


SH 


S-cyclopropyl 


acyl 


amino acid 


F 


SH 


F 


acyl 


aminoacid 


F 


SH 


CI 


acyl 


amino acid 


F 


SH 


Br 


acyl 


amino acid 


F 


SH 


I 


H 


acyl 


F 


SH 


H 


H 


acyl 


F 


SH 


NH 2 


H 


acyl 


F 


SH 


NH-cyclopropyl 


H 


acyl 


F 


SH 


NH-methyl 


H 


acyl 


F 


SH 


NH-ethyl 


H 


acyl 


F 


SH 


NH-acetyl 


H 


acyl 


F 


SH 


OH 


H 


acyl 


F 


SH 


OMe 


H 


acyl 


F 


SH 


OEt 


H 


acyl 


F 


SH 


O-cyclopropyl 


H 


acyl 


F 


SH 


O-acetyl 


H 


acyl 


F 


SH 


SH 


H 


acyl 


F 


SH 


SMe 


H 


acyl 


F 


SH 


SEt 


H 


acyl 


F 


SH 


S-cyclopropyl 


H 


acyl 


F 


SH 


F 


H 


acyl 


F 


SH 


CI 



457 



R 2 


R J 


X 1 


X 2 


Y 


H 


acyl 


F 


SH 


Br 


H 


acyl 


F 


SH 


I 


H 


amino acid 


F 


SH 


H 


H 


amino acid 


F 


SH 


NH 2 


H 


amino acid 


F 


SH 


NH-cyclopropyl 


H 


amino acid 


F 


SH 


NH-methyl 


H 


amino acid 


F 


SH 


NH-ethyl 


H 


amino acid 


F 


SH 


NH-acetyl 


H 


amino acid 


F 


SH 


OH 


H 


amino acid 


F 


SH 


OMe 


H 


amino acid 


F 


SH 


OEt 


H 


amino acid 


F 


SH 


O-cyclopropyl 


H 


amino acid 


F 


SH 


O-acetyl 


H 


amino acid 


F 


SH 


SH 


H 


amino acid 


F 


SH 


SMe 


H 


amino acid 


F 


SH 


SEt 


H 


amino acid 


F 


SH 


S-cyclopropyl 


H 


amino acid 


F 


SH 


F 


H 


amino acid 


F 


SH 


CI 


H 


amino acid 


F 


SH 


Br 


H 


amino acid 


F 


SH 


I 


amino acid 


amino acid 


F 


SH 


H 


amino acid 


amino acid 


F 


SH 


NII 2 


amino acid 


amino acid 


F 


SH 


NH-cyclopropyl 


amino acid 


amino acid 


F 


SH 


NH-methyl 


amino acid 


amino acid 


F 


SH 


NH-ethyl 


amino acid 


amino acid 


F 


SH 


NH-acetyl 


amino acid 


amino acid 


F 


SH 


OH 


amino acid 


amino acid 


F 


SH 


OMe 


amino acid 


amino acid 


F 


SH 


OEt 


amino acid 


amino acid 


F 


SH 


O-cyclopropyl 


amino acid 


amino acid 


F 


SH 


O-acetyl 


amino acid 


amino acid 


F 


SH 


SH 


amino acid 


amino acid 


F 


SH 


SMe 


amino acid 


amino acid 


F 


SH 


SEt 


amino acid 


amino acid 


F 


SH 


S-cyclopropyl 


amino acid 


amino acid 


F 


SH 


F 


amino acid 


amino acid 


F 


SH 


CI 


amino acid 


amino acid 


F 


SH 


Br 


amino acid 


amino acid 


F 


SH 


I 


amino acid 


H 


F 


SH 


H 


amino acid 


H 


F 


SH 


NH 2 


amino acid 


H 


F 


SH 


NH-cyclopropyl 


amino acid 


H 


F 


SH 


NH-methyl 


amino acid 


H 


F 


SH 


NH-ethyl 


amino acid 


H 


F 


SH 


NH-acetyl 


amino acid 


H 


F 


SH 


OH 



458 



R 2 




X 1 


X 2 


Y 


amino acid 


H 


F 


SH 


OMe 


amino acid 


H 


F 


SH 


OEt 


amino acid 


H 


F 


SH 


O-cyclopropyl 


amino acid 


H 


F 


SH 


O-acetyl 


amino acid 


H 


F 


SH 


SH 


amino acid 


H 


F 


SH 


SMe 


amino acid 


H 


F 


SH 


SEt 


amino acid 


H 


F 


SH 


S-cyclopropyl 


amino acid 


H 


F 


SH 


F 


amino acid 


H 


F 


SH 


CI 


amino acid 


H 


F 


SH 


Br 


amino acid 


H 


F 


SH 


I 


amino acid 


acyl 

1 


F 


SH 


H 


amino acid 


acyl 


F 


SH 


NH 2 


amino acid 


acyl 


F 


SH 


NH-cyclopropyl 


amino acid 


acyl 


F 


SH 


NH-methyl 


amino acid 


acyl 


F 


SH 


NH-ethyl 


amino acid 


acyl 


F 


SH 


NH-acetyl 


amino acid 


acyl 


F 


SH 


OH 


amino acid 


acyl 


F 


SH 


OMe 


amino acid 


acyl 


F 


SH 


OEt 


amino acid 


acyl 


F 


SH 


O-cyclopropyl 


amino acid 


acyl 


F 


SH 


O-acetyl 


amino acid 


acyl 


F 


SH 


SH 


amino acid 


acyl 


F 


SH 


SMe 


amino acid 


acyl 


F 


SH 


SEt 


amino acid 


acyl 


F 


SH 


S-cyclopropyl 


amino acid 


acyl 


F 


SH 


F 


amino acid 


acyl 


F 


SH 


CI 


amino acid 


acyl 


F 


SH 


Br 


acyl 


H 


NH 2 


SH 


H 


acyl 


H 


NH 2 


SH 


NH 2 


acyl 


H 


NH 2 


SH 


NH-cyclopropyl 


acyl 


H 


NH 2 


SH 


NH-methyl 


acyl 


H 


NH 2 


SH 


NH-ethyl 


acyl 


H 


NH 2 


SH 


NH-acetyl 


acyl 


H 


NH 2 


SH 


OH 


acyl 


H 


NH 2 


SH 


OMe 


acyl 


H 


NH 2 


SH 


OEt 


acyl 


H 


NH 2 


SH 


O-cyclopropyl 


acyl 


H 


NH 2 


SH 


O-acetyl 


acyl 


H 


NH 2 


SH 


SH 


acyl 


H 


NH 2 


SH 


SMe 


acyl 


H 


NH 2 


SH 


SEt 


acyl 


H 


NH 2 


SH 


S-cyclopropyl 


acyl 


H 


NH 2 


SH 


F 


acyl 


H 


NH 2 


SH 


CI 



459 



R 2 


R 3 


X 1 


X 2 


Y 


acyl 


H 


NH 2 


SH 


Br 


acyl 


H 


NH 2 


SH 


I 


acyl 


acyl 


NH 2 


SH 


H 


acyl 


acyl 


NH 2 


SH 


NH 2 


acyl 


acyl 


NH 2 


SH 


NH-cyclopropyl 


acyl 


acyl 


NH 2 


SH 


NH-methyl 


acyl 


acyl 


NH 2 


SH 


NH-ethyl 


acyl 


acyl 


NH 2 


SH 


NH-acetyl 


acyl 


acyl 


NH 2 


SH 


OH 


acyl 


acyl 


NH 2 


SH 


OMe 


acyl 


acyl 


NH 2 


SH 


OEt 


acyl 


acyl 


NH 2 


SH 


O-cyclopropyl 


acyl 


acyl 


NH 2 


SH 


O-acetyl 


acyl 


acyl 


NH 2 


SH 


SH 


acyl 


acyl 


NH 2 


SH 


SMe 


acyl 


acyl 


NH 2 


SH 


SEt 


acyl 


acyl 


NH 2 


SH 


S-cyclopropyl 


acyl 


acyl 


NH 2 


SH 


F 


acyl 


acyl 


NH 2 


SH 


CI 


acyl 


acyl 


NH 2 


SH 


Br 


acyl 


acyl 


NH 2 


SH 


I 


acyl 


amino acid 


NH 2 


SH 


H 


acyl 


amino acid 


NH 2 


SH 


NH 2 


acyl 


amino acid 


NH 2 


SH 


NH-cyclopropyl 


acyl 


amino acid 


NH 2 


SH 


NH-methyl 


acyl 


amino acid 


NH 2 


SH 


NH-ethyl 


acyl 


amino acid 


NH 2 


SH 


NH-acetyl 


acyl 


amino acid 


NH 2 


SH 


OH 


acyl 


amino acid 


NH 2 


SH 


OMe 


acyl 


amino acid 


NH 2 


SH 


OEt 


acyl 


amino acid 


NH 2 


SH j 


O-cyclopropyl 


acyl 


amino acid 


NH 2 


SH 


O-acetyl 


acyl 


amino acid 


NH 2 


SH 


SH 


acyl 


amino acid 


NH 2 


SH 


SMe 


acyl 


amino acid 


NH 2 


SH 


SEt 


acyl 


amino acid 


NH 2 


SH 


S-cyclopropyl 


acyl 


amino acid 


NH 2 


SH 


F 


acyl 


amino acid 


NH 2 


SH 


CI 


acyl 


amino acid 


NH 2 


SH 


Br 


acyl 


amino acid 


NH 2 


SH 


I 


H 


acyl 


NH 2 


SH 


H 


H 


acyl 


NH 2 


SH 


NH 2 


H 


acyl 


NH 2 


SH 


NH-cyclopropyl 


H 


acyl 


NH 2 


SH 


NH-methyl 


H 


acyl 


NH 2 


SH 


NH-ethyl 


H 


acyl 


NH 2 


SH 


NH-acetyl 


H 


acyl 


NH 2 


SH 


OH 



R 2 


R J 


X 1 


X 2 


Y 


H 


acyl 


NH 2 


SH 


OMe 


H 


acyi 


NH 2 


SH 


OEt 


H 


acyl 


NH 2 


SH 


O-cyclopropyl 


H 


acyl 


NH 2 


SH 


O-acetyl 


H 


acyl 


NH 2 


SH 


SH 


H 


acyl 


NH 2 


SH 


SMe 


H 


acyl 


NH 2 


SH 


SEt 


H 


acyl 


NH 2 


SH 


S-cyclopropyl 


H 


acyl 


NH 2 


SH 


F 


H 


acyl 


NH 2 


SH 


CI 


H 


acyl 


NH 2 


SH 


Br 


H 


acyl 


NH 2 


SH 


I 


H 


amino acid 


NH 2 


SH 


H 


H 


amino acid 


NH 2 


SH 


NH 2 


H 


amino acid 


NH 2 


SH 


NH-cyclopropyl 


H 


amino acid 


NH 2 


SH 


NH-methyl 


H 


amino acid 


NH 2 


SH 


NH-ethyl 


H 


amino acid 


NH 2 


SH 


NH-acetyl 


H 


amino acid 


NH 2 


SH 


OH 


H 


amino acid 


NH 2 


SH 


OMe 


H 


amino acid 


NH 2 


SH 


OEt 


H 


amino acid 


NH 2 


SH 


O-cyclopropyl 


H 


amino acid 


NH 2 


SH 


O-acetyl 


H 


amino acid 


NH 2 


SH 


SH 


H 


amino acid 


NH 2 


SH 


SMe 


H 


amino acid 


NH 2 


SH 


SEt 


H 


amino acid 


NH 2 


SH 


S-cyclopropyl 


H 


amino acid 


NH 2 


SH 


F 


H 


amino acid 


NH 2 


SH 


CI 


H 


amino acid 


NH 2 


SH 


Br 


H 


amino acid 


NII 2 


SH 


I 


amino acid 


amino acid 


NH 2 


SH 


H 


amino acid 


amino acid 


NH 2 


SH 


NH 2 


amino acid 


amino acid 


NH 2 


SH 


NH-cyclopropyl 


amino acid 


amino acid 


NH 2 


SH 


NH-methyl 


amino acid 


amino acid 


NH 2 


SH 


NH-ethyl 


amino acid 


amino acid 


NH 2 


SH 


NH-acetyl 


amino acid 


amino acid 


NH 2 


SH 


OH 


amino acid 


amino acid 


NH 2 


SH 


OMe 


amino acid 


amino acid 


NH 2 


SH 


OEt 


amino acid 


amino acid 


NH 2 


SH 


O-cyclopropyl 


amino acid 


amino acid 


NH 2 


SH 


O-acetyl 


amino acid 


amino acid 


NH 2 


SH 


SH 


amino acid 


amino acid 


NH 2 


SH 


SMe 


amino acid 


amino acid 


NH 2 


SH 


SEt 


amino acid 


amino acid 


NH 2 


SH 


S-cyclopropyl 


amino acid 


amino acid 


NH 2 


SH 


F 



461 



R 2 


R 3 


X 1 


X 2 


Y 


amino acid 


amino acid 


NH 2 


SH 


CI 


amino acid 


amino acid 


NH 2 


SH 


Br 


amino acid 


amino acid 


NH 2 


SH 


I 


amino acid 


H 


NH 2 


SH 


H 


amino acid 


H 


NH 2 


SH 


NH 2 


amino acid 


H 


NH 2 


SH 


NH-cyclopropyl 


amino acid 


H 


NH 2 


SH 


NH-methyl 


amino acid 


H 


NH 2 


SH 


NH-ethyl 


amino acid 


H 


NH 2 


SH 


NH-acetyl 


amino acid 


H 


NH 2 


SH 


OH 


amino acid 


H 


NH 2 


SH 


OMe 


amino acid 


H 


NH 2 


SH 


OEt 


amino acid 


H 


NH 2 


SH 


O-cyclopropyl 


amino acid 


H 


NH 2 


SH 


O-acetyl 


amino acid 


H 


NH 2 


SH 


SH 


amino acid 


H 


NH 2 


SH 


SMe 


amino acid 


H 


NH 2 


SH 


SEt 


amino acid 


H 


NH 2 


SH 


S-cyclopropyl 


amino acid 


H 


NH 2 


SH 


F 


amino acid 


H 


NH 2 


SH 


CI 


amino acid 


H 


NH 2 


SH 


Br 


amino acid 


H 


NH 2 


SH 


I 


amino acid 


acyl 


NII 2 


SH 


H 


amino acid 


acyl 


NH 2 


SH 


NH 2 


amino acid 


acyl 


NH 2 


SH 


NH-cyclopropyl 


amino acid 


acyl 


NH 2 


SH 


NH-methyl 


amino acid 


acyl 


NH 2 


SH 


NH-ethyl 


amino acid 


acyl 


NH 2 


SH 


NH-acetyl 


amino acid 


acyl 


NH 2 


SH 


OH 


amino acid 


acyl 


NH 2 


SH 


OMe 


amino acid 


acyl 


NH 2 


SH 


OEt 


amino acid 


acyl 


NH 2 


SH 


O-cyclopropyl 


amino acid 


acyl 


NH 2 


SH 


O-acetyl 


amino acid 


acyl 


NH 2 


SH 


SH 


amino acid 


acyl 


NH 2 


SH 


SMe 


amino acid 


acyl 


NH 2 


SH 


SEt 


amino acid 


acyl 


NH 2 


SH 


S-cyclopropyl 


amino acid 


acyl 


NH 2 


SH 


F 


amino acid 


acyl 


NH 2 


SH 


CI 


amino acid 


acyl 


NH 2 


SH 


Br 


amino acid 


acyl 


NH 2 


SH 


I 


acyl 


H 


SH 


SH 


H 


acyl 


H 


SH 


SH 


NH 2 


acyl 


H 


SH 


SH 


NH-cyclopropyl 


acyl 


H 


SH 


SH 


NH-methyl 


acyl 


H 


SH 


SH 


NH-ethyl 


acyl 


H 


SH 


SH 


NH-acetyl 



462 



R 2 


R J 


X 1 


X 2 


Y 


acyl 


H 


SH 


SH 


OH 


acyl 


H 


SH 


SH 


OMe 


acyl 


H 


SH 


SH 


OEt 


acyl 


H 


SH 


SH 


O-cyclopropyl 


acyl 


H 


SH 


SH 


O-acetyl 


acyl 


H 


SH 


SH 


SH 


acyl 


H 


SH 


SH 


SMe 


acyl 


H 


SH 


SH 


SEt 


acyl 


H 


SH 


SH 


S-cyclopropyl 


acyl 


H 


SH 


SH 


F 


acyl 


H 


SH 


SH 


CI 


acyl 


H 


SH 


SH 


Br 


acyl 


H 


SH 


SH 


I 


acyl 


acyl 


SH 


SH 


H 


acyl 


acyl 


SH 


SH 


NH 2 


acyl 


acyl 


SH 


SH 


NH-cycIopropyl 


acyl 


acyl 


SH 


SH 


NH-methyl 


acyl 


acyl 


SH 


SH 


NH-ethyl 


acyl 


acyl 


SH 


SH 


NH-acetyl 


acyl 


acyl 


SH 


SH 


OH 


acyl 


acyl 


SH 


SH 


OMe 


acyl 


acyl 


SH 


SH 


OEt 


acyl 


acyl 


SH 


SH 


O-cyclopropyl 


acyl 


acyl 


SH 


SH 


O-acetyl 


acyl 


acyl 


SH 


SH 


SH 


acyl 


acyl 


SH 


SH 


SMe 


acyl 


acyl 


SH 


SH 


SEt 


acyl 


acyl 


SH 


SH 


S-cyclopropyl 


acyl 


acyl 


SH 


SH 


F 


acyl 


acyl 


SH 


SH 


CI 


acyl 


acyl 


SH 


SH 


Br 


acyl 


acyl 


SH 


SH 


I 


acyl 


amino acid 


SH 


SH 


H 


acyl 


amino acid 


SH 


SH 


NH 2 


acyl 


amino acid 


SH 


SH 


NH-cyclopropyl 


acyl 


amino acid 


SH 


SH 


NH-methyl 


acyl 


amino acid 


SH 


SH 


NH-ethyl 


acyl 


amino acid 


SH 


SH 


NH-acetyl 


acyl 


amino acid 


SH 


SH 


OH 


acyl 


amino acid 


SH 


SH 


OMe 


i 

acyl 


amino acid 


SH 


SH 


OEt 


acyl 


amino acid 


SH 


SH 


O-cyclopropyl 


acyl 


amino acid 


SH 


SH 


O-acetyl 


acyl 


amino acid 


SH 


SH 


SH 


acyl 


amino acid 


SH 


SH 


SMe 


acyl 


amino acid 


SH 


SH 


SEt 


acyl 


amino acid 


SH 


SH 


S-cyclopropyl 



R 2 


R J 


X 1 


X 2 


Y 


acyl 


amino acid 


SH 


SH 


F 


acyl 


amino acid 


SH 


SH 


CI 


acyl 


amino acid 


SH 


SH 


Br 


acyl 


amino acid 


SH 


SH 


I 


H 


acyl 


SH 


SH 


H 


H 


acyl 


SH 


SH 


NH 2 


H 


acyl 


SH 


SH 


NH-cyclopropyl 


H 


acyl 


SH 


SH 


NH-methyl 


H 


acyl 


SH 


SH 


NH-ethyl 


H 


acyl 


SH 


SH 


NH-acetyl 

-jL 


H 


acyl 


SH 


SH 


OH 


H 


acyl 


SH 


SH 


OMe 


H 


acyl 


SH 


SH 


OEt 


H 


acyl 


SH 


SH 


O-cyclopropyl 


H 


acyl 


SH 


SH 


O-acetyl 


H 


acyl 


SH 


SH 


SH 


H 


acyl 


SH 


SH 


SMe 


H 


acyl 


SH 


SH 


SEt 


H 


acyl 


SH 


SH 


S-cyclopropyl 


H 


acyl 


SH 


SH 


F 


H 


acyl 


SH 


SH 


CI 


H 


acyl 


SH 


SH 


Br 


H 


acyl 


SH 


SH 


I 


H 


amino acid 


SH 


SH 


H 


H 


amino acid 


SH 


SH 


NH 2 


H 


amino acid 


SH 


SH 


NH-cyclopropyl 


H 


amino acid 


SH 


SH 


NH-methyl 


H 


amino acid 


SH 


SH 


NH-ethyl 


H 


amino acid 


SH 


SH 


NH-acetyl 


H 


amino acid 


SH 


SH 


OH 


H 


amino acid 


SH 


SH 


OMe 


H 


amino acid 


SH 


SH 


OEt 


H 


amino acid 


SH 


SH 


O-cyclopropyl 


H 


amino acid 


SH 


SH 


O-acetyl 1 


H 


amino acid 


SH 


SH 


SH 


H 


amino acid 


SH 


SH 


SMe 


H 


amino acid 


SH 


SH 


SEt 


H 


amino acid 


SH 


SH 


S-cyclopropyl 


H 


amino acid 


SH 


SH 


F 


H 


amino acid 


SH 


SH 


CI 


H 


amino acid 


SH 


SH 


Br 


H 


amino acid 


SH 


SH 


I 


amino acid 


amino acid 


SH 


SH 


H 


amino acid 


amino acid 


SH 


SH 


NH 2 


amino acid 


amino acid 


SH 


SH 


NH-cyclopropyl 


amino acid 


amino acid 


SH 


SH 


NH-methyl 


amino acid 


amino acid 


SH 


SH 


NH-ethyl 



R 2 


R 3 


X 1 


X 1 


Y 


amino acid 


amino acid 


SH 


SH 


NH-acetyl 


amino acid 


amino acid 


SH 


SH 


OH 


amino acid 


amino acid 


SH 


SH 


OMe 


amino acid 


amino acid 


SH 


SH 


OEt 


amino acid 


amino acid 


SH 


SH 


O-cyclopropyl 

— £ S_£ 


amino acid 


amino acid 


SH 


SH 


O-acetyl 


amino acid 


amino acid 


SH 


SH 


SH 


amino acid 


amino acid 


SH 


SH 


SMe 


amino acid 


amino acid 


SH 


SH 


SEt 


amino acid 


amino acid 


SH 


SH 


S-cyclopropyl 

1 K — A-Jf 


amino acid 


amino acid 


SH 


SH 


F 


amino acid 


amino acid 


SH 


SH 


CI 


amino acid 


amino acid 


SH 


SH 


Br 


amino acid 


amino acid 


SH 


SH 


I 


amino acid 


H 


SH 


SH 


H 


amino acid 


H 


SH 


SH 


NH 2 


amino acid 


H 


SH 


SH 


NH-cyclopropyl 


amino acid 


H 


SH 


SH 


NH-methyl 


amino acid 


H 


SH 


SH 


NH-ethyl 


amino acid 


H 


SH 


SH 


NH-acetyl 


amino acid 


H 


SH 


SH 


OH 


amino acid 


H 


SH 


SH 


OMe 


amino acid 


H 


SH 


SH 


OEt 


amino acid 


H 


SH 


SH 


O-cyclopropyl, 


amino acid 


H 


SH 


SH 


O-acetyl 


amino acid 


H 


SH 


SH 


SH 


amino acid 


H 


SH 


SH 


SMe 


amino acid 


H 


SH 


SH 


SEt 


amino acid 


H 


SH 


SH 


S-cyclopropyl 


amino acid 


H 


SH 


SH 


F 


amino acid 


H 


SH 


SH 


CI 


amino acid 


H 


SH 


SH 


Br 


amino acid 


H 


SH 


SH 


I 


amino acid 


acyl 


SH 


SH 


H 


amino acid 


acyl 


SH 


SH 


NH 2 


amino acid 


acyl 


SH 


SH 


NH-cyclopropyl 


amino acid 


acyl 


SH 


SH 


NH-methyl 


amino acid 


acyl 


SH 


SH 


NH-ethyl 


amino acid 


acyl 


SH 


SH 


NH-acetyl 


amino acid 


acyl 


SH 


SH 


OH 


amino acid 


acyl 


SH 


SH 


OMe 


amino acid 


acyl 


SH 


SH 


OEt 


amino acid 


acyl 


SH 


SH 


O-cyclopropyl 


amino acid 


acyl 


SH 


SH 


O-acetyl 


amino acid 


acyl 


SH 


SH 


SH 


amino acid 


acyl 


SH 


SH 


SMe 


amino acid 


acyl 


SH 


SH 


SEt 



R z 


R 3 


X 1 


X 2 


Y 


amino acid 


acyl 


SH 


SH 


S-cyclopropyl 


amino acid 


acyl 


SH 


SH 


F 


amino acid 


acyl 


SH 


SH 


CI 


amino acid 


acyl 


SH 


SH 


Br 


amino acid 


acyl 


SH 


SH 


I 


acyl 


H 


OH 


SH 


H 


acyl 


H 


OH 


SH 


NH 2 


acyl 


H 


OH 


SH 


NH-cyclopropyl 


acyl 


H 


OH 


SH 


NH-methyl 


acyl 


H 


OH 


SH 


NH-ethyl 


acyl 


H 


OH 


SH 


NH-acetyl 


acyl 


H 


OH 


SH 


OH 


acyl 


H 


OH 


SH 


OMe 


acyl 


H 


OH 


SH 


OEt 


acyl 


H 


OH 


SH 


O-cyclopropyl 


acyl 


H 


OH 


SH 


O-acetyl 


acyl 


H 


OH 


SH 


SH 


acyl 


H 


OH 


SH 


SMe 


acyl 


H 


OH 


SH 


SEt 


acyl 


H 


OH 


SH 


S-cyclopropyl 


acyl 


H 


OH 


SH 


F 


acyl 


H 


OH 


SH 


CI 


acyl 


H 


OH 


SH 


Br 


acyl 


H 


OH 


SH 


I 


acyl 


acyl 


OH 


SH 


H 


acyl 


acyl 


OH 


SH 


NH 2 


acyl 


acyl 


OH 


SH 


NH-cyclopropyl 


acyl 


acyl " 1 


OH 


SH 


NH-methyl 


acyl 


acyl 


OH 


SH 


NH-ethyl 


acyl 


acyl 


OH 


SH 


NH-acetyl 


acyl 


acyl 


OH 


SH 


OH 


acyl 


acyl 


OH 


SH 


OMe 


acyl 


acyl 


OH 


SH 


OEt 


acyl 


acyl 


OH 


SH 


O-cyclopropyl 


acyl 


acyl 


OH 


SH 


O-acetyl 


acyl 


acyl 


OH 


SH 


SH 


acyl 


acyl 


OH 


SH 


SMe 


acyl 


acyl 


OH 


SH 


SEt 


acyl 


acyl 


OH 


SH 


S-cyclopropyl 


acyl 


acyl 


OH 


SH 


F 


acyl 


acyl 


OH 


SH 


CI 


acyl 


acyl 


OH 


SH 


Br 


acyl 


acyl 


OH 


SH 


I 


acyl 


amino acid 


OH 


SH 


H 


acyl 


amino acid 


OH 


SH 


NH 2 


acyl 


amino acid 


OH 


SH 


NH-cyclopropyl 


acyl 


amino acid 


OH 


SH 


NH-methyl 



R z 


R* 


X 1 


X 2 


Y 


acyl 


amino acid 


OH 


SH 


NH-ethyl 


acyl 


amino acid 


OH 


SH 


NH-acetyl 


acyl 


amino acid 


OH 


SH 


OH 


acyl 


amino acid 


OH 


SH 


OMe 


acyl 


amino acid 


OH 


SH 


OEt 


acyl 


amino acid 


OH 


SH 


O-cyclopropyl 


acyl 


amino acid 


OH 


SH 


O-acetyl 


acyl 


amino acid 


OH 


SH 


SH 


acyl 


amino acid 


OH 


SH 


SMe 


acyl 


amino acid 


OH 


SH 


SEt 


acyl 


amino acid 


OH 


SH 


S-cyclopropyl 


acyl 


amino acid 


OH 


SH 


F 


acyl 


amino acid 


OH 


SH 


CI 


acyl 


amino acid 


OH 


SH 


Br 


acyl 


amino acid 


OH 


SH 


I 


H 


acyl 


OH 


SH 


H 


H 


acyl 


OH 


SH 


NH 2 


H 


acyl 


OH 


SH 


NH-cyclopropyl 


H 


acyl 


OH 


SH 


NH-methyl 


H 


acyl 


OH 


SH 


NH-ethyl 


H 


acyl 


OH 


SH 


NH-acetyl 


H 


acyl 


OH 


SH 


OH 


H 


acyl 


OH 


SH 


OMe 


H 


acyl 


OH 


SH 


OEt 


H 


acyl 


OH 


SH 


O-cyclopropyl 


H 


acyl 


OH 


SH 


O-acetyl 


H 


acyl 


OH 


SH 


SH 


H 


acyl 


OH 


SH 


SMe 


H 


acyl 


OH 


SH 


SEt 


H 


acyl 


OH 


SH 


S-cyclopropyl 


H 


acyl 


OH 


SH 


F 


H 


acyl 


OH 


SH 


CI 


H 


acyl 


OH 


SH 


Br 


H 


acyl 


OH 


SH 


I 


H 


amino acid 


OH 


SH 


H 


H 


amino acid 


OH 


SH 


NH 2 


H 


amino acid 


OH 


SH 


NH-cyclopropyl 


H 


amino acid 


OH 


SH 


NH-methyl 


H 


amino acid 


OH 


SH 


NH-ethyl 


H 


amino acid 


OH 


SH 


NH-acetyl 


H 


amino acid 


OH 


SH 


OH 


H 


amino acid 


OH 


SH 


OMe 


H 


amino acid 


OH 


SH 


OEt 


H 


amino acid 


OH 


SH 


O-cyclopropyl 


H 


amino acid 


OH 


SH 


O-acetyl 


H 


amino acid 


OH 


SH 


SH 


H 


amino acid 


OH 


SH 


SMe 



R 2 


R 3 


X 1 


X 2 


Y 


H 


amino acid 


OH 


SH 


SEt 


H 


amino acid 


OH 


SH 


S-cyclopropyl 


H 


amino acid 


OH 


SH 


F 


H 


amino acid 


OH 


SH 


CI 


H 


amino acid 


OH 


SH 


Br 


H 


amino acid 


OH 


SH 


I 


amino acid 


amino acid 


OH 


SH 


H 


amino acid 


amino acid 


OH 


SH 


NH 2 


amino acid 


amino acid 


OH 


SH 


NH-cyclopropyl 


amino acid 


amino acid 


OH 


SH 


NH-methyl 


amino acid 


amino acid 


OH 


SH 


NH-ethyl 


amino acid 


amino acid 


OH 


SH 


NH-acetyl 


amino acid 


amino acid 


OH 


SH 


OH 


amino acid 


amino acid 


OH 


SH 


OMe 


amino acid 


amino acid 


OH 


SH 


OEt 


amino acid 


amino acid 


OH 


SH 


O-cyclopropyl 


amino acid 


amino acid 


OH 


SH 


O-acety] 


amino acid 


amino acid 


OH 


SH 


SH 


amino acid 


amino acid 


OH 


SH 


SMe 


amino acid 


amino acid 


OH 


SH 


SEt 


amino acid 


amino acid 


OH 


SH 


S-cyclopropyl 


amino acid 


amino acid 


OH 


SH 


F 


amino acid 


amino acid 


OH 


SH 


CI 


amino acid 


amino acid 


OH 


SH 


Br 


amino acid 


amino acid 


OH 


SH 


I 


amino acid 


H 


OH 


SH 


H 


amino acid 


H 


OH 


SH 


NH 2 


amino acid 


H 


OH 


SH 


NH-cyclopropyl 


amino acid 


H 


OH 


SH 


NH-methyl 


amino acid 


H 


OH 


SH 


NH-ethyl 


amino acid 


H 


OH 


SH 


NH-acetyl 


amino acid 


H 


OH 


SH 


OH 


amino acid 


H 


OH 


SH 


OMe 


amino acid 


H 


OH 


SH 


OEt 


amino acid 


H 


OH 


SH 


O-cyclopropyl 


amino acid 


H 


OH 


SH 


O-acetyl 


amino acid 


H 


OH 


SH 


SH 


amino acid 


H 


OH 


SH 


SMe 


amino acid 


H 


OH 


SH 


SEt 


amino acid 


H 


OH 


SH 


S-cyclopropyl 


amino acid 


H 


OH 


SH 


F 


amino acid 


H 


OH 


SH 


CI 


amino acid 


H 


OH 


SH 


Br 


amino acid 


H 


OH 


SH 


I 


amino acid 


acyl 


OH 


SH 


H 


amino acid 


acyl 


OH 


SH 


NH 2 


amino acid 


acyl 


OH 


SH 


NH-cyclopropyl 



R 2 


R 3 


X 1 


X J 


Y 


amino acid 


acyl 


OH 


SH 


NH-methyl 


amino acid 


acyl 


OH 


SH 


NH-ethyl 


amino acid 


acyl 


OH 


SH 


NH-acetyl 


amino acid 


acyl 


OH 


SH 


OH 


amino acid 


acyl 


OH 


SH 


OMe 


amino acid 


acyl 


OH 


SH 


OEt 


amino acid 


acyl 


OH 


SH 


O-cyclopropyl 


amino acid 


acyl 


OH 


SH 


O-acetyl 


amino acid 


acyl 


OH 


SH 


SH 


amino acid 


acyl 


OH 


SH 


SMe 


amino acid 


acyl 


OH 


SH 


SEt 


amino acid 


acyl 


OH 


SH 


S-cyclopropyl 


amino acid 


acyl 


OH 


SH 


F 


amino acid 


acyl 


OH 


SH 


CI 


amino acid 


acyl 


OH 


SH 


Br 


amino acid 


acyl 


OH 


SH 


I 


acyl 


H 


CH 3 


OH 


H 


acyl 


H 


CH 3 


OH 


NH 2 


acyl 


H 


CH 3 


OH 


NH-cyclopropyl 


acyl 


H 


CH 3 


OH 


NH-methyl 


acyl 


H 


CH 3 


OH 


NH-ethyl 


acyl 


H 


CH 3 


OH 


NH-acetyl 


acyl 


H 


CH 3 


OH 


OH 


acyl 


H 


CH 3 


OH 


OMe 


acyl 


H 


CH 3 


OH 


OEt 


acyl 


H 


CH 3 


OH 


O-cyclopropyl 


acyl 


H 


CH 3 


OH 


O-acetyl 


acyl 


H 


CH 3 


OH 


SH 


acyl 


H 


CH 3 


OH 


SMe 


acyl 


H 


CH 3 


OH 


SEt 


acyl 


H 


CH 3 


OH 


S-cyclopropyl 


acyl 


H 


CH 3 


OH 


F 


acyl 


H 


CH 3 


OH 


CI 


acyl 


H 


CH 3 


OH 


Br 


acyl 


H 


CH 3 


OH 


I 


acyl 


acyl 


CH 3 


OH 


H 


acyl 


acyl 


CH 3 


OH 


NH 2 


acyl 


acyl 


CH 3 


OH 


NH-cyclopropyl 


acyl 


acyl 


CH 3 


OH 


NH-methyl 


acyl 


acyl 


CH 3 


OH 


NH-ethyl 


acyl 


acyl 


CH 3 


OH 


NH-acetyl 


acyl 


acyl 


CH 3 


OH 


OH 


acyl 


acyl 


CH 3 


OH 


OMe 


acyl 


acyl 


CH 3 


OH 


OEt 


acyl 


acyl 


CH 3 


OH 


O-cyclopropyl 


acyl 


acyl 


CH 3 


OH 


O-acetyl 


acyl 


acyl 


CH 3 


OH 


SH 



469 



R 




X 1 


X 2 


Y 


acyl 


acyl 


CH 3 


OH 


SMe 


acyl 


acyl 


CH 3 


OH 


SEt 


acyl 


acyl 


CH 3 


OH 


S-cyclopropyl 


acyl 


acyl 


CH 3 


OH 


F 


acyl 


acyl 


CH 3 


OH 


CI 


acyl 


acyl 


CH 3 


OH 


Br 


acyl 


acyl 


CH 3 


OH 


I 


acyl 


amino acid 


CH 3 


OH 


H 


acyl 


amino acid 


CH 3 


OH 


NH 2 


acyl 


amino acid 


CH 3 


OH 


NH-cyclopropyl 


acyl 


amino acid 


CH 3 


OH 


NH-methyl 


acyl 


amino acid 


CH 3 


OH 


NH-ethyl 


acyl 


amino acid 


CH 3 


OH 


NH-acetyl 


acyl 


amino acid 


CH 3 


OH 


OH 


acyl 


amino acid 


CH 3 


OH 


OMe 


acyl 


amino acid 


CH 3 


OH 


OEt 


acyl 


amino acid 


CH 3 


OH 


O-cyclopropyl 


acyl 


amino acid 


CH 3 


OH 


O-acetyl 

j 


acyl 


amino acid 


CH 3 


OH 


SH 


acyl 


amino acid 


CH 3 


OH 


SMe l 


acyl 


amino acid 


CH 3 


OH 


SEt 


acyl 


amino acid 


CH 3 


OH 


S-cyclopropyl 


acyl 


amino acid 


CH 3 


OH 


F 


acyl 


amino acid 


CH 3 


OH 


CI 


acyl 


amino acid 


CH 3 


OH 


Br 


acyl 


amino acid 


CH 3 


OH 


I 


H 


acyl 


CH 3 


OH 


H 


H 


acyl 


CH 3 


OH 


NH 2 


H 


acyl 


CH 3 


OH 


NH-cyclopropyl 


H 


acyl 


CH 3 


OH 


NH-methyl 


H 


acyl 


CH 3 


OH 


NH-ethyl 


H 


acyl 


CH 3 


OH 


~r 

NH-acetyl 


H 


acyl 


CH 3 


OH 


OH 


H 


acyl 


CH 3 


OH 


OMe 


H 


acyl 


CH 3 


OH 


OEt 


H 


acyl 


CH 3 


OH 


O-cyclopropyl 


H 


acyl 


CH 3 


OH 


O-acetyl 


H 


acyl 


CH 3 


OH 


SH 


H 


acyl 


CH 3 


OH 


SMe 


H 


acyl 


CH 3 


OH 


SEt 


H 


acyl 


CH 3 


OH 


S-cyclopropyl 


H 


acyl 


CH 3 


OH 


F 


H 


acyl 


CH 3 


OH 


CI 


H 


acyl 


CH 3 


OH 


Br 


H j 


acyl 


CH 3 


OH 


I 


H 


amino acid 


CH 3 


OH 


H 


H 


amino acid 


CH 3 . 


OH 


NH 2 



470 



R 2 




X 1 


X 2 


Y 


H 


amino acid 


CH 3 


OH 


NH-cyclopropyl 


H 


amino acid 


CH 3 


OH 


NH-methyl 


H 


amino acid 


CH 3 


OH 


NH-ethyl 


H 


amino acid 


CH 3 


OH 


NH-acetyl 


H 


amino acid 


CH 3 


OH 


OH 


H 


amino acid 


CH 3 


OH 


OMe 


H 


amino acid 


CH 3 


OH 


OEt 


H 


amino acid 


CH 3 


OH 


O-cyclopropyl 


H 


amino acid 


CH 3 


OH 


O-acetyl 


H 


amino acid 


CH 3 


OH 


SH 


H 


amino acid 


CH 3 


OH 


SMe 


H 


amino acid 


CH 3 


OH 


SEt 


H 


amino acid 


CH 3 


OH 


S-cyclopropyl 


H 


amino acid 


CH 3 


OH 


F 


H 


amino acid 


CH 3 


OH 


CI 


H 


amino acid 


CH 3 


OH 


Br 


H 


amino acid 


CH 3 


OH 


I 


amino acid 


amino acid 


CH 3 


OH 


H 


amino acid 


amino acid 


CH 3 


OH 


NH 2 


amino acid 


amino acid 


CH 3 


OH 


NH-cyclopropyl 


amino acid 


amino acid 


CH 3 


OH 


NH-methyl 


amino acid 


amino acid 


CH 3 


OH 


NH-ethyl 


amino acid 


amino acid 


CH 3 


OH 


NH-acetyl 


amino acid 


amino acid 


CH 3 


OH 


OH 


amino acid 


amino acid 


CH 3 


OH 


OMe 


amino acid 


amino acid 


CH 3 


OH 


OEt 


amino acid 


amino acid 


CH 3 


OH 


O-cyclopropyl 


amino acid 


amino acid 


CH 3 


OH 


O-acetyl 


amino acid 


amino acid 


CH 3 


OH 


SH 


amino acid 


amino acid 


CH 3 


OH 


SMe 


amino acid 


amino acid 


CH 3 


OH 


SEt 


amino acid 


amino acid 


CH 3 


OH 


S-cyclopropyl 


amino acid 


amino acid 


CH 3 


OH 


F 


amino acid 


amino acid 


CH 3 


OH 


CI 


amino acid 


amino acid 


CH 3 


OH 


Br 


amino acid 


amino acid 


CH 3 


OH 


I 


amino acid 


H 


CH 3 


OH 


H 


amino acid 


H 


CH 3 


OH 


NH 2 


amino acid 


H 


CH 3 


OH 


NH-cyclopropyl 


amino acid 


H 


CH 3 


OH 


NH-methyl 


amino acid 


H 


CH 3 


OH 


NH-ethyl 


amino acid 


H 


CH 3 


OH 


NH-acetyl 


amino acid 


H 


CH 3 


OH 


OH 


amino acid 


H 


CH 3 


OH 


OMe 


amino acid 


H 


CH 3 


OH 


OEt 


amino acid 


H 


CH 3 


OH 


O-cyclopropyl 


amino acid 


H 


CH 3 


OH 


O-acetyl 



471 



R 2 


R 3 


X 1 

A. 


A. 


v 
1 


amino acid 


H 


CH^ 

VvA AJ 


OH 

v/11 


SH 

k/A A 


amino acid 


H 


CH 3 


OH 

v/ll 


SMe 

vJlVAV 


amino acid 


H 


V^X J. j 


OH 

V/A A 


SFt 


amino acid 


H 


^aa3 


OH 

Vll 


^-pvplnnrotivl 


amino acid 

UtlllllV UV1U 


H 




OH 

V-/A A 


A 


amino acid 

Will All V/ UV1U 


H 




OH 

V/AA 


PI 


amino acid 


H 


PH? 

V-^A A3 


OH 


Rr 


amino acid 

U111U1U UV1U 


H 


PHi 

V^XA3 


OH 


T 

X 


amino acid 

MllllllV UV1U 


acyl 


wA A3 


OH 

WI 1 


H 

n 


amino acid 

cilii 1 1 1 v/ Civ/ 1 VJ 


acvl 


V_/AA3 




1NAA2 


amino acid 


arvl 


PH, 


OH 


in Ai-oy t/iopropy 1 


amino acid 

U.111111VS UV1U 


acvl 

uv y i 


PHa 

v_^i 13 


OH 


TSJXJ mpth\/l 

in n-nic iny 1 


amino acid 

ClllllllVJ Clv/lVl 


acvl 

civ/ y i 


PH* 


OH 


IN rT~cuiy 1 


amino arid 

ullllllVJ uvlU 


apv! 


V-/JC13 




in ti- acetyl 


amino arid 

Clll±lll\J Clv/i vl 


SIP VI 
awl 


V/Fij 


OH 




amino aoid 


apvl 

ClVY 1 


V-/AI3 


OH 

Ufl 




amino arid 


apvl 

aV/ V 1 


PW<» 

v^Xl 3 


OR 
v_/aa 


opt 


fltninn arid 

dill 11 lu tl V/ 1U 


apvl 


v>-ri3 


Url 


\j -eye lopropy 1 


amino arid 


apvl 




OH 


ffl «1 /"» £vi"T /l 

L/-aCCiyi 


amino acid 
cim in \j civivi 


apvl 

CXv/jr 1 


V_vl I3 


OU 


oJrl 


amino acid 

CU.11JJ.1U Clv/lvl 


SIPvI 

clvv^y l 


v^ri3 




oivie 


amino acid 

cii ii inu civiu 


acvl 

Clv-jr j 


PTTo 


OH 




amino acid 

Cllllll 1U Civ/ 1 VI 


acvl 


V^A 13 


OTT 


o-v/yt/iopropyi 


amino acid 

ClIilAHv/ Civ/ 1 VI 


apvl 
civ/ y i 


PH. 


OH 


17 
r 


amino acid 

Cllllll IV/ Clv/lVl 


acvl 

Civ/ jr 1 


v^n 3 


OH 


PI 


amino acid 

Cil.llll.lv/ CIV/ 1 VI 


aovl 

ClVy JT 1 




OH 
wn 


DI 


amino acid 

U1U111V CIV/ 1 VI 


acyl 


PHi 


OH 


T 
1 


acyl 


H 


PF* 


OH 


H 
n 


acyl 


H 


PF^ 
v^r 3 


OH 


IN A12 


acyl 


H 


PFi 


OH 


^JT-T- p vp 1 p* Mrr\T^\/1 

i>n. v/_y vvHjpiupy 1 


acyl 


H 


CFi 
v^i 3 


OH 

v_/A A 


NH-methvl 
1 ill iiit'iiiyi 


acyl 


H 


CFi 


OH 


NH-ethvl 

iiii t/niyi 


acyl 

C*V/ J 1 


H 


CF^ 

V^A 3 


OH 


MH-acctvl 

nil UvL LJf 1 


acyl 


H 




OH 


OH 


acyl 


H 


CFl 


OH 


OMe 


acyl 


H 


CF 3 


OH 


OEt 


acyl 


H 


CF 3 


OH 


O-cvclooroovI 


acyl 


H 


CF 3 


OH 


O-acetyl 


acyl 


H 


CF 3 


OH 


SH 


acyl 


H 


CF 3 


OH 


SMe 


acyl 


H 


CF 3 


OH 


SEt 


acyl 


H 


CF 3 


OH 


S-cyclopropyl 


acyl 


H 


CF 3 


OH 


F 


acyl 


H 


CF 3 


OH 


CI 


acyl 


H 


CF 3 


OH 


Br 


acyl 


H 


CF 3 


OH 


I 


acyl 


acyl 


CF 3 


OH 


H 



472 



R J 


R* 


X 1 


X 2 


Y 


acyl 


acyl 


CF 3 


OH 


NH 2 


acyl 


acyl 


CF 3 


OH 


NH-cyclopropyl 


acyl 


acyl 


CF 3 


OH 


NH-methyl 


acyl 


acyl 


CF 3 


OH 


NH-ethyl 


acyl 


acyl 


CF 3 


OH 


NH-acetyl 

£ 


acyl 


acyl 


CF 3 


OH 


OH 


acyl 


acyl 


CF 3 


OH 


OMe 


acyl 


acyl 


CF 3 


OH 


OEt 


acyl 


acyl 


CF 3 


OH 


O-cyclopropyl 


acyl 


acyl 


CF 3 


OH 


O-acetyl 


acyl 


acyl 


CF 3 


OH 


SH 


acyl 


acyl 


CF 3 


OH 


SMe 


acyl 


acyl 


CF 3 


OH 


SEt 


acyl 


acyl 


CF 3 


OH 


S-cycIopropyl 


acyl 


acyl 


CF 3 


OH 


F 


acyl 


acyl 


CF 3 


OH 


CI 


acyl 


acyl 


CF 3 


OH 


Br 


acyl 


acyl 


CF 3 


OH 


I 


acyl 


amino acid 


CF 3 


OH 


H 


acyl 


amino acid 


CF 3 


OH 


NH 2 


acyl 


amino acid 


CF 3 


OH 


NH-cyclopropyl 


acyl 


amino acid 


CF 3 


OH 


NH-methyl 


acyl 


amino acid 


CF 3 


OH 


NH-ethyl 


acyl 


amino acid 


CF 3 


OH 


NH-acetyl 


acyl 


amino acid 


CF 3 


OH 


OH 


acyl 


amino acid 


CF 3 


OH 


OMe 


acyl 


amino acid 


CF 3 


OH 


OEt 


acyl 


amino acid 


CF 3 


OH 


O-cyclopropyl 

=- £ HsL 


acyl 


amino acid 


CF 3 


OH 


O-acetyl 


acyl 


amino acid 


CF 3 


OH 


SH 


acyl 


amino acid 


CF 3 


OH 


SMe 


acyl 


amino acid 


CF 3 


OH 


SEt 


acyl 


amino acid 


CF 3 


OH 


S-cyclopropyl 


acyl 


amino acid 


CF 3 


OH 


F 


acyl 


amino acid 


CF 3 


OH 


CI 


acyl 


amino acid 


CF 3 


OH 


Br 


acyl 


amino acid 


CF 3 


OH 


I 


H 


acyl 


CF 3 


OH 


H 


H 


acyl 


CF 3 


OH 


NH 2 


H 


acyl 


CF 3 


OH 


NH-cyclopropyl 


H 


acyl 


CF 3 


OH 


NH-methyl 


H 


acyl 


CF 3 


OH 


NH-ethyl 


H 


acyl 


CF 3 


OH 


NH-acetyl 


H 


acyl 


CF 3 


OH 


OH 


H 


acyl 


CF 3 


OH 


OMe 


H 


acyl 


CF 3 


OH 


OEt 


H 


acyl 


CF 3 


OH 


O-cyclopropyl 



473 



R 2 


R J 


X 1 


X 2 


Y 


H 


acyl 


CF 3 


OH 


O-acetyl 


H 


acyl 


CF 3 


OH 


SH 


H 


acyl 


CF 3 


OH 


SMe 


H 


acyl 


CF 3 


OH 


SEt 


H 


acyl 


CF 3 


OH 


S-cyclopropyl 


H 


acyl 


CF 3 


OH 


F 


H 


acyl 


CF 3 


OH 


CI 


H 


acyl 


CF 3 


OH 


Br 


H 


acyl 


CF 3 


OH 


I 


H 


amino acid 


CF 3 


OH 


H 


H 


amino acid 


CF 3 


OH 


NH 2 


H 


amino acid 


CF 3 


OH 


NH-cyclopropyl 


H 


amino acid 


CF 3 


OH 


NH-methyl 


H 


amino acid 


CF 3 


OH 


NH-ethyl 


H 


amino acid 


CF 3 


OH 


NH-acetyl 


H 


amino acid 


CF 3 


OH 


OH 


H 


amino acid 


CF 3 


OH 


OMe 


H 


amino acid 


CF 3 


OH 


OEt 


H 


amino acid 


CF 3 


OH 


O-cyclopropyl 


H 


amino acid 


CF 3 


OH 


O-acetyl 


H 


amino acid 


CF 3 


OH 


SH 


H 


amino acid 


CF 3 


OH 


SMe 


H 


amino acid 


CF 3 


OH 


SEt 


H 


amino acid 


CF 3 


OH 


S-cyclopropyi 


H 


amino acid 


CF 3 


OH 


F 


H 


amino acid 


CF 3 


OH 


CI 


H 


amino acid 


CF 3 


OH 


Br 


H 


amino acid 


CF 3 


OH 


I 


amino acid 


amino acid 


CF 3 


OH 


H 


amino acid 


amino acid 


CF 3 


OH 


NH 2 


amino acid 


amino acid 


CF 3 


OH 


NH-cyclopropyl 


amino acid 


amino acid 


CF 3 


OH 


NH-methyl 


amino acid 


amino acid 


CF 3 


OH 


NH-ethyl 


amino acid 


amino acid 


CF 3 


OH 


NH-acetyl 


amino acid 


amino acid 


CF 3 


OH 


OH 


amino acid 


amino acid 


CF 3 


OH 


OMe 


amino acid 


amino acid 


CF 3 


OH 


OEt 


amino acid 


amino acid 


CF 3 


OH 


O-cyclopropyl 


amino acid 


amino acid 


CF 3 


OH 


O-acetyl 


amino acid 


amino acid 


CF 3 


OH 


SH 


amino acid 


amino acid 


CF 3 


OH 


SMe 


amino acid 


amino acid 


CF 3 


OH 


SEt 


amino acid 


amino acid 


CF 3 


OH 


S-cyclopropyl 


amino acid 


amino acid 


CF 3 


OH 


F 


amino acid 


amino acid 


CF 3 


OH 


CI 


amino acid 


amino acid 


CF 3 


OH 


Br 


amino acid 


amino acid 


CF 3 


OH 


I 



R 


R a 


X 1 


X 2 


Y 


amino acid 


H 


CF 3 


OH 


H 


amino acid 


H 


CF 3 


OH 


NH 2 


amino acid 


H 


CF 3 


OH 


NH-cyclopropyl 


amino acid 


H 


CF 3 


OH 


NH-methyl 


amino acid 


H 


CF 3 


OH 


NH-ethyl 


amino acid 


H 


CF 3 


OH 


NH-acetyl 


amino acid 


H 


CF 3 


OH 


OH 


amino acid 


H 


CF 3 


OH 


OMe 


amino acid 


H 


CF 3 


OH 


OEt 


amino acid 


H 


CF 3 


OH 


O-cyclopropyl 


amino acid 


H 


CF 3 


OH 


O-acetyl 


amino acid 


H 


CF 3 


OH 


SH 


amino acid 


H 


CF 3 


OH 


SMe 


amino acid 


H 


CF 3 


OH 


SEt 


amino acid 


H 


CF 3 


OH 


S-cyclopropyl 

i E-l — tU. 


amino acid 


H 


CF 3 


OH 


F 


amino acid 


H 


CF 3 


OH 


CI 


amino acid 


H 


CF 3 


OH 


Br 


amino acid 


H 


CF 3 


OH 


I 


amino acid 


acyl 


CF 3 


OH 


H 


amino acid 


acyl 


CF 3 


OH 


NH 2 


amino acid 


acyl 


CF 3 


OH 


NH-cyclopropyl 


amino acid 


acyl 


CF 3 


OH 


NH-methyl 


amino acid 


acyl 


CF 3 


OH 


NH-ethyl 


amino acid 


acyl 


CF 3 


OH 


NH-acetyl 


amino acid 


acyl 


CF 3 


OH 


OH 


amino acid 


acyl 


CF 3 


OH 


OMe 


amino acid 


acyl 


CF 3 


OH 


OEt 


amino acid 


acyl 


CF 3 


OH 


O-cyclopropyl 


amino acid 


acyl 


CF 3 


OH 


O-acetyl 


amino acid 


acyl 


CF 3 


OH 


SH 


amino acid 


acyl 


CF 3 


OH 


SMe 


amino acid 


acyl 


CF 3 


OH 


SEt 


amino acid 


acyl 


CF 3 


OH 


S-cyclopropyl 


amino acid 


acyl 


CF 3 


OH 


F 


amino acid 


acyl 


CF 3 


OH 


CI 


amino acid 


acyl 


CF 3 


OH 


Br 


amino acid 


acyl 


CF 3 


OH 


I 


acyl 


H 


Br 


OH 


H 


acyl 


H 


Br 


OH 


NH 2 


acyl 


H 


Br 


OH 


NH-cyclopropyl 


acyl 


H 


Br 


OH 


NH-methyl 


acyl 


H 


Br 


OH 


NH-ethyl 


acyl 


H 


Br 


OH 


NH-acetyl 


acyl 


H 


Br 


OH 


OH 


acyl 


H 


Br 


OH 


OMe 


acyl 


H 


Br 


OH 


OEt 



475 



R 1 


R 3 


X 1 


X 2 


Y 


acyl 


H 


Br 


OH 


O-cyclopropyl 


acyl 


H 


Br 


OH 


O-acetyl 


acyl 


H 


Br 


OH 


SH 


acyl 


H 


Br 


OH 


SMe 


acyl 


H 


Br 


OH 


SEt 


acyl 


H 


Br 


OH 


S-cvclonronvl 


acyl 


H 


Br 


OH 


F 


acyl 


H 


Br 


OH 


CI 


acyl 


H 


Br 


OH 


Br 


acyl 


H 


Br 


OH 


I 


acyl 


acvl 


Br 


OH 


H 


acvl 


acyl 


Br 


OH 


NH? 


acvl 


acyl 


Br 


OH 


NH-c vc lonronvl 


acvl 


acyl 


Br 


OH 


NH-methvl 

nil niviii y t 


acyl 


acyl 


Br 


OH 


NH-ethvl 

i in lii y j 


acvl 


acvl 


Br 


OH 


NH-acetvl 


acyl 


acvl 


Br 


OH 


OH 


acvl 


acyl 


Br 


OH 


OMe 


acyl 


acyl 


Br 


OH 


OEt 


acvl 


acyl 


Br 


OH 


O-c, vc 1 onronvl 


acvl 


acyl 


Br 


OH 


O-acetvl 


acyl 


acyl 


Br 


OH 


SH 


acyl 


acyl 


Br 


OH 


SMe 


acyl 


acyl 


Br 


OH 


SEt 


acvl 


acvl 


Br 


OH 


S-cvcloorotwl 


acyl 


acyl 


Br 


OH 


F 


acyl 


acvl 


Br 


OH 


CI 


acyl 


acyl 


Br 


OH 


Br 


acyl 


acyl 


Br 


OH 


I 


acyl 


amino acid 


Br 


OH 


H 


acyl 


amino acid 


Br 


OH 


NHo 


acyl 


amino acid 


Br 


OH 


NH-cyclopropyl 


acyl 


amino acid 


Br 


OH 


NH-methyl 


acyl 


amino acid 


Br 


OH 


NH-ethyl 


acyl 


amino acid 


Br 


OH 


NH-acetyl 


acyl 


amino acid 


Br 


OH 


OH 


acyl 


amino acid 


Br 


OH 


OMe 


^acyl 


-aminoacid 


-Br 


-OH 


OEt 


acyl 


amino acid 


Br 


OH 


O-cyclopropyl 


acyl 


amino acid 


Br 


OH 


O-acetyl 


acyl 


amino acid 


Br 


OH 


SH 


acyl 


amino acid 


Br 


OH 


SMe 


acyl 


amino acid 


Br 


OH 


SEt 


acyl 


amino acid 


Br 


OH 


S-cyclopropyl 


acyl 


amino acid 


Br 


OH 


F 


acyl 


amino acid 


Br 


OH 


CI 


acyl 


amino acid 


Br 


OH 


Br 



476 



R 2 


R J 


X 1 


X 2 


Y 


acyl 


amino acid 


Br 


OH 


I 


H 


acyl 


Br 


OH 


H 


H 


acyl 


Br 


OH 


NH 2 


H 


acyl 


Br 


OH 


NH-cyclopropyl 


H 


acyl 


Br 


OH 


NH-methyl 


H 


acyl 


Br 


OH 


NH-ethyl 


H 


acyl 


Br 


OH 


NH-acetyl 


H 


acyl 


Br 


OH 


OH 


H 


acyl 


Br 


OH 


OMe 


H 


acyl 


Br 


OH 


OEt 


H 


acyl 


Br 


OH 


O-cyclopropyl 


H 


acyl 


Br 


OH 


O-acetyl 


H 


acyl 


Br 


OH 


SH 


H 


acyl 


Br 


OH 


SMe 


H 


acyl 


Br 


OH 


SEt 


H 


acyl 


Br 


OH 


S-cyclopropyl 


H 


acyl 


Br 


OH 


F 


H 


acyl 


Br 


OH 


CI 


H 


acyl 


Br 


OH 


Br 


H 


acyl 


Br 


OH 


I 


H 


amino acid 


Br 


OH 


H 


H 


amino acid 


Br 


OH 


NH 2 


H 


amino acid 


Br 


OH 


NH-cvclooroDvl 


H 


amino acid 


Br 


OH 


NH-methyl 


H 


amino acid 


Br 


OH 


NH-ethyl 


H 


amino acid 


Br 


OH 


NH-acetyl 


H 


amino acid 


Br 


OH 


OH 


H 


amino acid 


Br 


OH 


OMe 


H 


amino acid 


Br 


OH 


OEt 


H 


amino acid 


Br 


OH 


O-cyclopropyl 


H 


amino acid 


Br 


OH 


O-acetvl 


H 


amino acid 


Br 


OH 


SH 


H 


amino acid 


Br 


OH 


SMe 


H 


amino acid 


Br 


OH 


SEt 


H 


amino acid 


Br 


OH 


S-cyclopropyl 

- £. L» , 


H 


amino acid 


Br 


OH 


F 


H 


amino acid 


Br 


OH 


CI 


H . - 


-ammo acid 


Br 


OH 


Br 


H 


amino acid 


Br 


OH 


I 


amino acid 


amino acid 


Br 


OH 


H 


amino acid 


amino acid 


Br 


OH 


NH 2 


amino acid 


amino acid 


Br 


OH 


NH-cyclopropyl 


amino acid 


amino acid 


Br 


OH 


NH-methyl 


amino acid 


amino acid 


Br 


OH 


NH-ethyl 


amino acid 


amino acid 


Br 


OH 


NH-acetyl 


amino acid 


amino acid 


Br 


OH 


OH 


amino acid 


amino acid 


Br 


OH 


OMe 



477 





R 3 


X 1 


X 2 


Y 


amino acid 


amino acid 


Br 


OH 


OEt 


amino acid 


amino acid 


Br 


OH 


O-cyclopropyl 

i C ts? 


amino acid 


amino acid 


Br 


OH 


O-acetyl 


amino acid 


amino acid 


Br 


OH 


SH 


amino acid 


amino acid 


Br 


OH 


SMe 


amino acid 


amino acid 


Br 


OH 


SEt 


amino acid 


amino acid 


Br 


OH 


S-cyclopropyl 


amino acid 


amino acid 


Br 


OH 


F 


amino acid 


amino acid 


Br 


OH 


CI 


amino acid 


amino acid 


Br 


OH 


Br 


amino acid 


amino acid 


Br 


OH 


I 


amino acid 


H 


Br 


OH 


H 


amino acid 


H 


Br 


OH 


NH 2 


amino acid 


H 


Br 


OH 


NH-cyclopropyl 


amino acid 


H 


Br 


OH 


NH-metfayl 


amino acid 


H 


Br 


OH 


NH-ethyl 


amino acid 


H 


Br 


OH 


NH-acetyl 


amino acid 


H 


Br 


OH 


OH 


amino acid 


H 


Br 


OH 


OMe 


amino acid 


H 


Br 


OH 


OEt 


amino acid 


H 


rBr 


OH 


O-cyclopropyl 


amino acid 


H 


Br 


OH 


Oacetyl 


amino acid 


H 


Br 


OH 


SH 


amino acid 


H 


Br 


OH 


SMe 


amino acid 


H 


Br 


OH 


SEt 


amino acid 


H 


Br 


OH 


S-cyclopropyl 


amino acid 


H 


Br 


OH 


F 


amino acid 


H 


Br 


OH 


CI 


amino acid 


H 


Br 


OH 


Br 


amino acid 


H 


Br 


OH 


I 


amino acid 


acyl 


Br 


OH 


H 


amino acid 


acyl 


Br 


OH 


NH 2 


amino acid 


acyl 


[Br 


OH 


NH-cyclopropyl 


amino acid 


acyl 


Br 


OH 


NH-methyl 


amino acid 


acyl 


Br 


OH 


NH-ethyl 


amino acid 


acyl 


Br 


OH 


NH-acetyl 


amino acid 


acyl 


Br 


OH 


OH 


amino acid 


acyl 


-Br 


OH 


-OMe 


amino acid 


acyl 


Br 


OH 


OEt 


amino acid 


acyl 


Br 


OH 


O-cyclopropyl 


amino acid 


acyl 


Br 


OH 


O-acetyl 


amino acid 


acyl 


Br 


OH 


SH 


amino acid 


acyl 


Br 


OH 


SMe 


amino acid 


acyl 


Br 


OH 


SEt 


amino acid 


acyl 


Br 


OH 


S-cyclopropyl 


amino acid 


acyl 


Br 


OH 


F 


amino acid 


acyl 


Br 


OH 


CI 



478 



R 2 


R J 


X 1 


X 2 


Y 


amino acid 


acyl 


Br 


OH 


Br 


amino acid 


acyl 


Br 


OH 


I 


acyl 


H 


CI 


OH 


H 


acyl 


H 


CI 


OH 


NH 2 


acyl 


H 


CI 


OH 


NH-cyclopropyl 


acyl 


H 


CI 


OH 


NH-methyl 


acyl 


H 


CI 


OH 


NH-ethyl 


acyl 


H 


CI 


OH 


NH-acetyl 


acyl 


H 


CI 


OH 


OH 


acyl 


H 


CI 


OH 


OMe 


acyl 


H 


CI 


OH 


OEt 


acyl 


H 


CI 


OH 


O-cyclopropyl 


acyl 


H 


CI 


OH 


O-acetyl 


acyl 


H 


CI 


OH 


SH 


acyl 


H 


CI 


OH 


SMe 


acyl 


H 


CI 


OH 


SEt 


acyl 


H 


CI 


OH 


S-cyclopropyl 


acyl 


H 


CI 


OH 


F 


acyl 


H 


CI 


OH 


CI 


acy] 


H 


CI 


OH 


Br 


acyl 


H 


CI 


OH 


I 


acyl 


acyl 


CI 


OH 


H 


acyl 


acyl 


CI 


OH 


NH 2 


acyl 


acyl 


CI 


OH 


NH-cyclopropyl 


acyl 


acyl 


CI 


OH 


NH-methyl 


acyl 


acyl 


CI 


OH 


NH-ethyl 


acyl 


acyl 


CI 


OH 


NH-acetyl 


acyl 


acyl 


CI 


OH 


OH 


acyl 


acyl 


CI 


OH 


OMe 


acyl 


acyl 


CI 


OH 


OEt 


acyl 


acyl 


CI 


OH 


O-cyclopropyl 


acyl 


acyl 


CI 


OH 


O-acetyl 


acyl 


acyl 


CI 


OH 


SH 


acyl 


acyl 


CI 


OH 


SMe 


acyl 


acyl 


CI 


OH 


SEt 


acyl 


acyl 


CI 


OH 


S-cyclopropyl 


acyl 


acyl 


CI 


OH 


F 


-acyl- — — 


acyl - 


-CI 


OH 


-CI 


acyl 


acyl 


CI 


OH 


Br 


acyl 


acyl 


CI 


OH 


I 


acyl 


amino acid 


CI 


OH 


H 


acyl 


amino acid 


CI 


OH 


NH 2 


acyl 


amino acid 


CI 


OH 


NH-cyclopropyl 


acyl 


amino acid 


CI 


OH 


NH-methyl 


acyl 


amino acid 


CI 


OH 


NH-ethyl 


acyl 


amino acid 


CI 


OH 


NH-acetyl 


acyl 


amino acid 


CI 


OH 


OH 



R 2 


R 3 


X 1 


X 2 


Y 


acyl 


amino acid 


CI 


OH 


OMe 


acyl 


amino acid 


CI 


OH 


OEt 


acyl 


amino acid 


CI 


OH 


O-cyclopropyl 


acyl 


amino acid 


CI 


OH 


O-acetyl 


acyl 


amino acid 


CI , 


OH 


SH 


acyl 


amino acid 


CI 


OH 


SMe 


acyl 


amino acid 


CI 


OH 


SEt 


acyl 


amino acid 


CI 


OH 


S-cyclopropyl 

1 £— — £_£ 


acyl 


amino acid 


CI 


OH 


F 


acyl 


amino acid 


CI 


OH 


Cl 


acyl 


amino acid 


CI 


OH 


Br 


acyl 


amino acid 


CI 


OH 


I 


H 


acyl 


CI 


OH 


H 


H 


acyl 


CI 


OH 


NH 2 


H 


acyl 


CI 


OH 


NH-cyclopropyl 


H 


acyl 


CI 


OH 


NH-methyl 


H 


acyl 


CI 


OH 


NH-ethyl 


H 


acyl 


CI 


OH 


NH-acetyl 


H 


acyl 


CI 


OH 


OH 


H 


acyl 


CI 


OH 


OMe 


H 


acyl 


CI 


OH 


OEt 


H 


acyl 


Cl 


OH 


O-cyclopropyl 


H 


acyl 


CI 


OH 


O-acetyl 


H 


acyl 


Cl 


OH 


SH 


H 


acyl 


Cl 


OH 


SMe 


H 


acyl 


Cl 


OH 


SEt 


H 


acyl 


Cl 


OH 


S-cyclopropyl 


H 


acyl 


Cl 


OH 


F 


H 


acyl 


Cl 


OH 


Cl 


H 


acyl 


Cl 


OH 


Br 


H 


acyl 


Cl 


OH 


I 


H 


amino acid 


Cl 


OH 


H 


H 


amino acid 


Cl 


OH 


NH 2 


H 


amino acid 


Cl 


OH 


NH-cyclopropyl 


H 


amino acid 


Cl 


OH 


NH-methyl 


H 


amino acid 


Cl 


OH 


NH-ethyl 


H 


amino acid 


Cl 


OH 


NH-acetyl 


-H- 


aminoacid 


XI 


OH 


OH _ . 


H 


amino acid 


Cl 


OH 


OMe 


H 


amino acid 


Cl 


OH 


OEt 


H 


amino acid 


Cl 


OH 


O-cyclopropyl 


H 


amino acid 


Cl 


OH 


O-acetyl 


H 


amino acid 


Cl 


OH 


SH 


H 


amino acid 


Cl 


OH 


SMe 


H 


amino acid 


Cl 


OH 


SEt 


H 


amino acid 


Cl 


OH 


S-cyclopropyl 


H 


amino acid 


Cl 


OH 


F 



480 





R 3 


X 1 


X 2 


Y 


H 


amino acid 


CI 


OH 


CI 


H 


amino acid 


CI 


OH 


Br 


H 


amino acid 


CI 


OH 


I 


amino acid 


amino acid 


CI 


OH 


H 


amino acid 


amino acid 


CI 


OH 


NH 2 


amino acid 


amino acid 


CI 


OH 


NH-cyclopropyl 


amino acid 


amino acid 


CI 


OH 


NH-methyl 


amino acid 


amino acid 


CI 


OH 


NH-ethyl 


amino acid 


amino acid 


CI 


OH 


NH-acetyl 


amino acid 


amino acid 


CI 


OH 


OH 


amino acid 


amino acid 


CI 


OH 


OMe 


amino acid 


amino acid 


CI 


OH 


OEt 


amino acid 


amino acid 


CI 


OH 


O-cycIopropyl 


amino acid 


amino acid 


CI 


OH 


O-acetyl 


amino acid 


amino acid 


CI 


OH 


SH 


amino acid 


amino acid 


CI 


OH 


SMe 


amino acid 


amino acid 


CI 


OH 


SEt 


amino acid 


amino acid 


CI 


OH 


S-cyclopropyl 


amino acid 


amino acid 


CI 


OH 


F 


amino acid 


amino acid 


CI 


OH 


CI 


amino acid 


amino acid 


CI 


OH 


Br 


amino acid 


amino acid 


CI 


OH 


I 


amino acid 


H 


CI 


OH 


H 


amino acid 


H 


CI 


OH 


NH 2 


amino acid 


H 


CI 


OH 


NH-cyclopropyl 


amino acid 


H 


CI 


OH 


NH-methyl 


amino acid 


H 


CI 


OH 


NH-ethyl 


amino acid 


H 


CI 


OH 


NH-acetyl 


amino acid 


H 


CI 


OH 


OH 


amino acid 


H 


CI 


OH 


OMe 


amino acid 


H 


CI 


OH 


OEt 


amino acid 


H 


CI 


OH 


O-cyclopropyl 


amino acid 


H 


CI 


OH 


O-acetyl 


amino acid 


H 


CI 


OH 


SH 


amino acid 


H 


CI 


OH 


SMe 


amino acid 


H 


CI 


OH 


SEt 


amino acid 


H 


CI 


OH 


S-cyclopropyl 


-amino-acid 


H 


_C1 


OR 


F 


amino acid 


H 


CI 


OH 


CI 


amino acid 


H 


CI 


OH 


Br 


amino acid 


H 


CI 


OH 


I 


amino acid 


acyl 


CI 


OH 


H 


amino acid 


acyl 


CI 


OH 


NH 2 


amino acid 


acyl 


CI 


OH 


NH-cyclopropyl 


amino acid 


acyl 


CI 


OH 


NH-methyl 


amino acid 


acyl 


CI 


OH 


NH-ethyl 


amino acid 


acyl 


CI 


OH 


NH-acetyl 



481 



R 2 


R 3 


X 1 


X 2 


Y 


amino acid 


acyl 


CI 


OH 


OH 


amino acid 


acyl 


CI 


OH 


OMe 


amino acid 


acyl 


CI 


OH 


OEt 


amino acid 


acyl 


CI 


OH 


O-cyclopropyl 


amino acid 


acyl 


CI 


OH 


O-acetyl 


amino acid 


acyl 


CI 


OH 


SH 


amino acid 


acyl 


CI 


OH 


SMe 


amino acid 


acyl 


CI 


OH 


SEt 


amino acid 


acyl 


CI 


OH 


S-cyclopropyl 


amino acid 


acyl 


CI 


OH 


F 


amino acid 


acyl 


CI 


OH 


CI 


amino acid 


acyl 


CI 


OH 


Br 


amino acid 


acyl j 


CI 


OH 


I 


acyl 


H 


F 


OH 


H 


acyl 


H 


F 


OH 


NH 2 


acyl 


H 


F 


OH 


NH-cyclopropyl 


acyl 


H 


F 


OH 


NH-methyl 


acyl 


H 


F 


OH 


NH-ethyl 


acyl 


H 


F 


OH 


NH-acetyl 


acyl 


H 


F 


OH 


OH 


acyl 


H 


F 


OH 


OMe 


acyl 


H 


F 


OH 


OEt 


acyl 


H 


F 


OH 


O-cyclopropyl 


acyl 


H 


F 


OH 


O-acetyl 


acyl 


H 


F 


OH 


SH 


acyl 


H 


F 


OH 


SMe 


acyl 


H 


F 


OH 


SEt 


acyl 


H 


F 


OH 


S-cyclopropyl 


acyl 


H 


F 


OH 


F 


acyl 


H 


F 


OH 


CI 


acyl 


H 


F 


OH 


Br 


acyl 


H 


F 


OH 


I 


acyl 


acyl 


F 


OH 


H 


acyl 


acyl 


F 


OH 


NH 2 


acyl 


acyl 


F 


OH 


NH-cyclopropyl 


acyl 


acyl 


F 


OH 


NH-methyl 


acyl 


acyl 


F 


OH 


NH-ethyl 


acyl 


acyl 


F 


OH 


Jffl-acetyl 


acyl 


acyl 


F 


OH 


OH 


acyl 


acyl 


F 


OH 


OMe 


acyl 


acyl 


F 


OH 


OEt 


acyl 


acyl 


F 


OH 


O-cyclopropyl 


acyl 


acyl 


F 


OH 


O-acetyl 


acyl 


acyl 


F 


OH 


SH 


acyl 


acyl 


F 


OH 


SMe 


acyl 


acyl 


F 


OH 


SEt 


acyl 


acyl 


F 


OH 


S-cyclopropyl 



R 2 


R 3 


x 1 


X 2 


Y 


acyl 


acyl 


F 


OH 


F 


acyl 


acyl 


F 


OH 


CI 


acyl 


acyl 


F 


OH 


Br 


acyl 


acyl 


F 


OH 


I 


acyl 


amino acid 


F 


OH 


H 


acyl 


amino acid 


F 


OH 


NH 2 


acyl 


amino acid 


F 


OH 


NH-cyclopropyl 


acyl 


amino acid 


F 


OH 


NH-methyl 


acyl 


amino acid 


F 


OH 


NH-ethyl 


acyl 


amino acid 


F 


OH 


NH-acetyl 


acyl 


amino acid 


F 


OH 


OH 


acyl 


amino acid 


F 


OH 


OMe 


acyl 


amino acid 


F 


OH 


OEt 


acyl 


amino acid 


F 


OH 


O-cyclopropyl 

■ y ft 


acyl 


amino acid 


F 


OH 


O-acetyl 


acyl 


amino acid 


F 


OH 


SH 


acyl 


amino acid 


F 


OH 


SMe 


acyl 


amino acid 


F 


OH 


SEt 


acyl 


amino acid 


F 


OH 


S-cyclopropyl 


acyl 


amino acid 


F 


OH 


F 


acyl 


amino acid 


F 


OH 


CI 


acyl 


amino acid 


F 


OH 


Br 


acyl 


amino acid 


F 


OH 


I 


H 


acyl 


F 


OH 


H 


H 


acyl 


F 


OH 


NH 2 


H 


acyl 


F 


OH 


NH-cyclopropyl 


H 


acyl 


F 


OH 


NH-methyl 


H 


acyl 


F 


OH 


NH-ethyl 


H 


acyl 


F 


OH 


NH-acetyl 


H 


acyl 


F 


OH 


OH 


H 


acyl 


F 


OH 


OMe 


H 


acyl 


F 


OH 


OEt 


H 


acyl 


F 


OH 


O-cyclopropyl 


H 


acyl 


F 


OH 


O-acetyl 


H 


acyl 


F 


OH 


SH 


H 


acyl 


F 


OH 


SMe 


H 


acyl 


F 


OH 


SEt 


H 


acyl 


F 


OH 


S-cy-clopropyl 


H 


acyl 


F 


OH 


F 


H 


acyl 


F 


OH 


CI 


H 


acyl 


F 


OH 


Br 


H 


acyl 


F 


OH 


I 


H 


amino acid 


F 


OH 


H 


H 


amino acid 


F 


OH 


NH 2 


H 


amino acid 


F 


OH 


NH-cyclopropyl 


H 


amino acid 


F 


OH 


NH-methyl 


H 


amino acid 


F 


OH 


NH-ethyl 



483 



1 — — >1 : 1 

R 


— . , — 

R 


X 1 


X 2 


Y 


H 


amino acid 


F 


OH 


NH-acetyl 


H 


amino acid 


F 


OH 


OH 


H 


amino acid 


F 


OH 


OMe 


H 


amino acid 


F 


OH 


OEt 


H 


amino acid 


F 


OH 


O-cyclopropyl 


H 


amino acid 


F 


OH 


O-acetyl 


H 


amino acid 


F 


OH 


SH 


H 


amino acid 


F 


OH 


SMe 


H 


amino acid 


F 


OH 


SEt 


H 


amino acid 


F 


OH 


S-cyclopropyl 


H 


amino acid 


F 


OH 


F 


H 


amino acid 


F 


OH 


CI 


H 


amino acid 


F 


OH 


Br 


H 


amino acid 


F 


OH 


I 


amino acid 


amino acid 


F 


OH 


H 


amino acid 


amino acid 


F 


OH 


NH 2 


amino acid 


amino acid 


F 


OH 


NH-cyclopropyl 


amino acid 


amino acid 


F 


OH 


NH-methyl 


amino acid 


amino acid 


F 


OH 


NH-ethyl 


amino acid 


amino acid 


F 


OH 


NH-acetyl 


amino acid 


amino acid 


F 


OH 


OH 


amino acid 


amino acid 


F 


OH 


OMe 


amino acid 


amino acid 


F 


OH 


OEt 


amino acid 


amino acid 


F 


OH 


O-cyclopropyl 


amino acid 


amino acid 


F 


OH 


O-acetyl 


amino acid 


amino acid 


F 


OH 


SH 


amino acid 


amino acid 


F 


OH 


SMe 


amino acid 


amino acid 


F 


OH 


SEt 


amino acid 


amino acid 


F 


OH 


S-cyclopropyl 


amino acid 


amino acid 


F 


OH 


F 


amino acid 


amino acid 


F 


OH 


CI 


amino acid 


amino acid 


F 


OH 


Br 


amino acid 


amino acid 


F 


OH 


I 


amino acid 


H 


F 


OH 


H 


amino acid 


H 


F 


OH 


NH 2 


amino acid 


H 


F 


OH 


NH-cyclopropyl 


amino acid 


H 


F 


OH 


NH-methyl 


amino acid 


H 


F 


OH 


NH-ethyl 


amino acid 


H 


F 


OH 


NH-acetyl 


amino acid 


H 


F 


OH 


OH 


amino acid 


rl 


T? 

b 


OH 


OMe 


amino acid 


H 


F 


OH 


OEt 


amino acid 


H 


F 


OH 


O-cyclopropyl 


amino acid 


H 


F 


OH 


O-acetyl 


amino acid 


H 


F 


OH 


SH 


amino acid 


H 


F 


OH 


SMe 


amino acid 


H 


F 


OH 


SEt 



R 2 


R 3 


X 1 


X 2 


Y 


amino acid 


H 


F 


OH 


S-cyclopropyl 


amino acid 


H 


F 


OH 


F 


amino acid 


H 


F 


OH 


CI 


amino acid 


H 


F 


OH 


Br 


amino acid 


H 


F 


OH 


I 


amino acid 


acyl 


F 


OH 


H 


amino acid 


acyl 


F 


OH 


NH 2 


amino acid 


acyl 


F 


OH 


NH-cyclopropyl 


amino acid 


acyl 


F 


OH 


NH-methyl 


amino acid 


acyl 


F 


OH 


NH-ethyl 


amino acid 


acyl 


F 


OH 


NH-acetyl 


amino acid 


acyl 


F 


OH 


OH 


amino acid 


acyl 


F 


OH 


OMe 


amino acid 


acyl 


F 


OH 


OEt 


amino acid 


acyl 


F 


OH 


O-cyclopropyl 


amino acid 


acyl 


F 


OH 


O-acetyl 


amino acid 


acyl 


F 


OH 


SH 


amino acid 


acyl 


F 


OH 


SMe 


amino acid 


acyl 


F 


OH 


SEt 


amino acid 


acyl 


F 


OH 


S-cyclopropyl 


amino acid 


acyl 


F 


OH 


F 


amino acid 


acyl 


F 


OH 


CI 


amino acid 


acyl 


F 


OH 


Br 


amino acid 


acyl 


F 


OH 


I 


acyl 


H 


NH 2 


OH 


H 


acyl 


H 


NH 2 


OH 


NH 2 


acyl 


H 


NH 2 


OH 


NH-cyclopropyl 


acyl 


H 


NH 2 


OH 


NH-methyl 


acyl 


H 


NH 2 


OH 


NH-ethyl 


acyl 


H 


NH 2 


OH 


NH-acetyl 


acyl 


H 


NH 2 


OH 


OH 


acyl 


H 


NH 2 


OH 


OMe 


acyl 


H 


NH 2 


OH 


OEt 


acyl 


H 


NH 2 


OH 


O-cyclopropyl 


acyl 


H 


NH 2 


OH 


O-acetyl 


acyl 


H 


NH 2 


OH 


SH 


acyl 


H 


NH 2 


OH 


SMe 


acyl 


H 


NH 2 


OH 


SEt 


acyl 


H 


NH 2 


OH 


S-cyclopropyl 


acyl 


H 


NH 2 


OH 


F 


acyl 


H 


NH 2 


OH 


CI 


acyl 


H 


NH 2 


OH 


Br 


acyl 


H 


NH 2 


OH 


I 


acyl 


acyl 


NH 2 


OH 


H 


acyl 


acyl 


NH 2 


OH 


NH 2 


acyl 


acyl 


NH 2 


OH 


NH-cyclopropyl 


acyl 


acyl 


NH 2 


OH 


NH-methyl 



485 





R 3 X 1 


X 2 


Y 


acyl 


acyl 


NH 2 


OH 


NH-ethyl 


acyl 


acyl 


NH 2 


OH 


NH-acetyl 


acyl 


acyl 


NH 2 


OH 


OH 


acyl 


acyl 


NH 2 


OH 


OMe 


acyl 


acyl 


NH 2 


OH 


OEt 


acyl 


acyl 


NH 2 


OH 


O-cyclopropyl 


acyl 


acyl 


NH 2 


OH 


O-acetyl 


acyl 


acyl 


NH 2 


OH 


SH 


acyl 


acyl 


NH 2 


OH 


SMe 


acyl 


acyl 


NH 2 


OH 


SEt 


acyl 


acyl 


NH 2 


OH 


S-cyclopropyl 


acyl 


acyl 


NH 2 


OH 


F 


acyl 


acyl 


NH 2 


OH 


CI 


acyl 


acyl 


NH 2 


OH 


Br 


acyl 


acyl 


NH 2 


OH 


I 


acyl 


amino acid 


NH 2 


OH 


H 


acyl 


amino acid 


NH 2 


OH 


NH 2 


acyl 


amino acid 


NH 2 


OH 


NH-cyclopropyl 


acyl 


amino acid 


NH 2 


OH 


NH-methyl 


acyl 


amino acid 


NH 2 


OH 


NH-ethyl 


acyl 


amino acid 


NH 2 


OH 


NH-acetyl 


acyl 


amino acid 


NH 2 


OH 


OH 


acyl 


amino acid 


NH 2 


OH 


OMe 


acyl 


amino acid 


NH 2 


OH 


OEt 


acyl 


amino acid 


NH 2 


OH 


O-cyclopropyl 


acyl 


amino acid 


NH 2 


OH 


O-acetyl 


acyl 


amino acid 


NH 2 


OH 


SH 


acyl 


amino acid 


NH 2 


OH 


SMe 


acyl 


amino acid 


NH 2 


OH 


SEt 


acyl 


amino acid 


NH 2 


OH 


S-cyclopropyl 


acyl 


amino acid 


NH 2 


OH 


F 


acyl 


amino acid 


NH 2 


OH 


CI 


acyl 


amino acid 


NH 2 


OH 


Br 


acyl 


amino acid 


NH 2 


OH 


I 


H 


acyl 


NH 2 


OH 


H 


H 


acyl 


NH 2 


OH 


NH 2 


H 


acyl 


NH 2 


OH 


NH-cyclopropyl 


H 


acyl 


NH 2 


OH 


NH-methyl 


H 


acyl 


NH 2 


OH 


NH-ethyl 


H 


acyl 


NH 2 


OH 


NH-acetyl 


H 


acyl 


NH 2 


OH 


OH 


H 


acyl 


NH 2 


OH 


OMe 


H 


acyl 


NH 2 


OH 


OEt 


H 


acyl 


NH 2 


OH 


O-cyclopropyl 


H 


acyl 


NH 2 


OH 


O-acetyl 


H 


acyl 


NH 2 


OH 


SH 


H 


acyl 


NH 2 


OH 


SMe 



R 2 


R 3 


X 1 


X 2 


Y 


H 


acyl 


NH 2 


OH 


SEt 


H 


acyl 


NH 2 


OH 


S-cycloproDyl 


H 


acyl 


NH 2 


OH 


F 


H 


acyl 


NH 2 


OH 


CI 


H 


acyl 


NH 2 


OH 


Br 


H 


acyl 


NH 2 


OH 


I 


H 


amino acid 


NH 2 


OH 


H 


H 


amino acid 


NH 2 


OH 


NH 2 


H 


amino acid 


NH 2 


OH 


NH-cyclopropyl 


H 


amino acid 


NH 2 


OH 


NH-methyl 


H 


amino acid 


NH 2 


OH 


NH-ethyl 


H 


amino acid 


NH 2 


OH 


NH-acetvl 


H 


amino acid 


NH 2 


OH 


OH 


H 


amino acid 


NH 2 


OH 


OMe 


H 


amino acid 


NH 2 


OH 


OEt 


H 


amino acid 


NH 2 


OH 


O-cvclooroovl 


H 


amino acid 


NH 2 


OH 


O-acetvl 


H 


amino acid 


NH 2 


OH 


SH 


H 


amino acid 


NH 2 


OH 


SMe 


H 


amino acid 


NH 2 


OH 


SEt 


H 


amino acid 


NH 2 


OH 


S-cvcl onronvl 


H 


amino acid 


NH 2 


OH 


F 


H 


amino acid 


NH 2 


OH 


CI 


H 


amino acid 


NH 2 


OH 


Br 


H 


amino acid 


NH 2 


OH 


j 


amino acid 


amino acid 


NH 2 


OH 


H 


amino acid 


amino acid 


NH 2 


OH 


NH 2 


amino acid 


amino acid 


NH 2 


OH 


NH-cyclopropyl 


amino acid 


amino acid 


NH 2 


OH 


NH-methyl 


amino acid 


amino acid 


NH 2 


OH 


NH-ethyl 


amino acid 


amino acid 


NH 2 


OH 


NH-acetyl 


amino acid 


amino acid 


NH 2 


OH 


OH 


amino acid 


amino acid 


NH 2 


OH 


OMe 


amino acid 


amino acid 


NH 2 


OH 


OEt 


amino acid 


amino acid 


NH 2 


OH 


O-cyclopropyl 


amino acid 


amino acid 


NH 2 


OH 


O-acetyl 


amino acid 


amino acid 


NH 2 


OH 


SH 


amino acid 


amino acid 


NH 2 


OH 


SMe 


amino acid 


amino acid 


NH 2 


OH 


SEt 


amino acid 


amino acid 


NH 2 


OH 


S-cyclopropyl 


amino acid 


amino acid 


NH 2 


OH 


F 


amino acid 


amino acid 


NH 2 


OH 


CI 


amino acid 


amino acid 


NH 2 


OH 


Br 


amino acid 


amino acid 


NH 2 


OH 


I 


amino acid 


H 


NH 2 


OH 


H 


amino acid 


H 


NH 2 


OH 


NH 2 


amino acid 


H 


NH 2 


OH 


NH-cyclopropyl 



487 



R 2 


R J 


X 1 


X 2 


Y 


amino acid 


H 


NH 2 


OH 


NH-methyl 


amino acid 


H 


NH 2 


OH 


NH-ethyl 


amino acid 


H 


NH 2 


OH 


NH-acetyl 


amino acid 


H 


NH 2 


OH 


OH 


amino acid 


H 


NH 2 


OH 


OMe 


amino acid 


H 


NH 2 


OH 


OEt 


amino acid 


H 


NH 2 


OH 


O-cyclopropyl 


amino acid 


H 


NH 2 


OH 


O-acetyl 


amino acid 


H 


NH 2 


OH 


SH 


amino acid 


H 


NH 2 


OH 


SMe 


amino acid 


H 


NH 2 


OH 


SEt 


amino acid 


H 


NH 2 


OH 


S-cyclopropyl 


amino acid 


H 


NH 2 


OH 


F 


amino acid 


H 


NH 2 


OH 


CI 


amino acid 


H 


NH 2 


OH 


Br 


amino acid 


H 


NH 2 


OH 


I 


amino acid 


acyl 


NH 2 


OH 


H 


amino acid 


acyl 


NH 2 


OH 


NH 2 


amino acid 


acyl 


NH 2 


OH 


NH-cyclopropyl 


amino acid 


acyl 


NH 2 


OH 


NH-methyl 


amino acid 


acyl 


NH 2 


OH 


NH-ethyl 


amino acid 


acyl 


NH 2 


OH 


NH-acetyl 


amino acid 


acyl 


NH 2 


OH 


OH 


amino acid 


acyl 


NH 2 


OH 


OMe 


amino acid 


acyl 


NH 2 


OH 


OEt 


amino acid 


acyl 


NH 2 


OH 


O-cyclopropyl 


amino acid 


acyl 


NH 2 


OH 


O-acetyl 


amino acid 


acyl 


NH 2 


OH 


SH 


amino acid 


acyl 


NH 2 


OH 


SMe 


amino acid 


acyl 


NH 2 


OH 


SEt 


amino acid 


acyl 


NH 2 


OH 


S-cyclopropyl 


amino acid 


acyl 


NH 2 


OH 


F 


amino acid 


acyl 


NH 2 


OH 


CI 


amino acid 


acyl 


NH 2 


OH 


Br 


amino acid 


acyl 


NH 2 


OH 


I 


acyl 


H 


SH 


OH 


H 


acyl 


H 


SH 


OH 


NH 2 


acyl 


H 


SH 


OH 


NH-cyclopropyl 


acyl 


H 


SH 


OH 


NH-methyl 


acyl 


H 


SH 


OH 


NH-ethyl 


acyl 


H 


SH 


OH 


NH-acetyl 


acyl 


H 


SH 


OH 


OH 


acyl 


H 


SH 


OH 


OMe 


acyl 


H 


SH 


OH 


OEt 


acyl 


H 


SH 


OH 


O-cyclopropyl 


acyl 


H 


SH 


OH 


O-acetyl 


acyl 


H 


SH 


OH 


SH 



R J 


R* 


X 1 


X 2 


Y 


acyl 


H 


SH 


OH 


SMe 


acyl 


H 


SH 


OH 


SEt 


acyl 


H 


SH 


OH 


S-cyclopropyl 


acyl 


H 


SH 


OH 


F 


acyl 


H 


SH 


OH 


CI 


acyl 


H 


SH 


OH 


Br 


acyl 


H 


SH 


OH 


I 


acyl 


acyl 


SH 


OH 


H 


acyl 


acyl 


SH 


OH 


NH 2 


acyl 


acyl 


SH 


OH 


NH-cyclopropyl 


acyl 


acyl 


SH 


OH 


NH-methyl 


acyl 


acyl 


SH 


OH 


NH-ethyl 


acyl 


acyl 


SH 


OH 


NH-acetyl 


acyl 


acyl 


SH 


OH 


OH 


acyl 


acyl 


SH 


OH 


OMe 


acyl 


acyl 


SH 


OH 


OEt 


acyl 


acyl 


SH 


OH 


O-cyclopropyl 


acyl 


acyl 


SH 


OH 


O-acetyl 


acyl 


acyl 


SH 


OH 


SH 


acyl 


acyl 


SH 


OH 


SMe 


acyl 


acyl 


SH 


OH 


SEt 


acyl 


acyl 


SH 


OH 


S-cyclopropyl 


acyl 


acyl 


SH 


OH 


F 


acyl 


acyl 


SH 


OH 


CI 


acyl 


acyl 


SH 


OH 


Br 


acyl 


acyl 


SH 


OH 


I 


acyl 


amino acid 


SH 


OH 


H 


acyl 


amino acid 


SH 


OH 


NH 2 


acyl 


amino acid 


SH 


OH 


NH-cyclopropyl 


acyl 


amino acid 


SH 


OH 


NH-methyl 


acyl 


amino acid 


SH 


OH 


NH-ethyl 


acyl 


amino acid 


SH 


OH 


NH-acetyl 


acyl 


amino acid 


SH 


OH 


OH 


acyl 


amino acid 


SH 


OH 


OMe 


acyl 


amino acid 


SH 


OH 


OEt 


acyl 


amino acid 


SH 


OH 


O-cyclopropyl 


acyl 


amino acid 


SH 


OH 


O-acetyl 


acyl 


amino acid 


SH 


OH 


SH 


acyl 


amino acid 


SH 


OH 


SMe 


acyl 


amino acid 


SH 


OH 


SEt 


acyl 


amino acid 


SH 


OH 


S-cyclopropyl 


acyl 


amino acid 


SH 


OH 


F 


acyl 


amino acid 


SH 


OH 


CI 


acyl 


amino acid 


SH 


OH 


Br 


acyl 


amino acid 


SH 


OH 


I 


H 


acyl 


SH 


OH 


H 


H 


acyl 


SH 


OH 


NH 2 



_ — . 

R 


-a 

R 


— i 

X 1 


*i 1 

X 2 


Y 


H 


acyl 


SH 


OH 


NH-cyclopropyl 


H 


acyl 


SH 


OH 


NH-methyl 


H 


acyl 


SH 


OH 


NH-ethyl 


H 


acyl 


SH 


OH 


NH-acetyl 


H 


acyl 


SH 


OH 


OH 


H 


acyl 


SH 


OH 


OMe 


H 


acyl 


SH 


OH 


OEt 


H 


acyl 


SH 


OH 


O-cyclopropyl 


H 


acyl 


SH 


OH 


O-acetyl 


H 


acyl 


SH 


OH 


SH 


H 


acyl 


SH 


OH 


SMe 


H 


acyl 


SH 


OH 


SEt 


H 


acyl 


SH 


OH 


S-cyclopropyl 


H 


acyl 


SH 


OH 


F 


H 


acyl 


SH 


OH 


CI 


H 


acyl 


SH 


OH 


Br 


H 


acyl 


SH 


OH 


I 


H 


amino acid 


SH 


OH 


H 


H 


amino acid 


SH 


OH 


NH 2 


H 


amino acid 


SH 


OH 


NH-cyclopropyl 


H 


amino acid 


SH 


OH 


NH-methyl 


H 


amino acid 


SH 


OH 


NH-ethyl 


H 


amino acid 


SH 


OH 


NH-acetyl 


H 


amino acid 


SH 


OH 


OH j 


H 


amino acid 


SH 


OH 


OMe 


H 


amino acid 


SH 


OH 


OEt 


H 


amino acid 


SH 


OH 


O-cyclopropyl 


H 


amino acid 


SH 


OH 


O-acetyl 


H 


amino acid 


SH 


OH 


SH 


H 


amino acid 


SH 


OH 


SMe 


H 


amino acid 


SH 


OH 


SEt 


H 


amino acid 


SH 


OH 


S-cyclopropyl 


H 


amino acid 


SH 


OH 


F 


H 


amino acid 


SH 


OH 


CI 


H 


amino acid 


SH 


OH 


Br 


H 


amino acid 


SH 


OH 


I 


amino acid 


amino acid 


SH 


OH 


H 


amino acid 


amino acid 


SH 


OH 


NH 2 


amino acid 


amino acid 


SH 


OH 


NH-cyclopropyl 


amino acid 


amino acid 


SH 


OH 


NH-methyl 


amino acid 


amino acid 


CTT 

SH 


OH 


NH-ethyl 


amino acid 


amino acid 


SH 


OH 


NH-acetyl 


amino acid 


amino acid 


SH 


OH 


OH 


amino acid 


amino acid 


SH 


OH 


OMe 


amino acid 


amino acid 


SH 


OH 


OEt 


amino acid 


amino acid 


SH 


OH 


O-cyclopropyl 


amino acid 


amino acid 


SH 


OH 


O-acetyl 



R 2 


AX 


X 1 


X 2 


Y 

1 


amino acid 


amino acid 

UUlulv UvlU 


SH 


OH 


SH 

Oil 


amino acid 


amino acid 

1*111*11 V UV1U 


SH 


OH 


SMe 


amino acid 


amino acid 


SH 


OH 


SEt 


amino acid 


amino acid 


SH 


OH 


S -CVC lofMYVn vl 

o v j L/ ivy i vyy i 


amino acid 


amino acid 

Ullllllv UwlU 


SH 


OH 


i 


amino acid 


amino acid 

Ullllllv UvlU 


SH 


OH 


CI 


amino acid 


amino acid 

Cll 1111 IV UvlU 


SH 
ji i 


OH 

VI 1 


Rr 

Ivl 


amino acid 


amino acid 

Cll 1 111 lv UvlU 


SH 

Oil 


OH 

Vll 


T 

l 


amino acid 

Ullllllv UvlU 


H 


SH 


OH 


H 
n 


amino acid 

CXI 11 11 IV/ Uv 1V1 




SH 

Oil 


OH 
wn 


rNn2 


amino acid 

Cllll lllVJ CIV 1 vi 


H 

ii 


SH 

Oil 


OH 


rs n-Ly l i oprupy i 


amino acid 


H 

1 JL 


SH 

Oil 


OH 


in n-iuciny i 


amino acid 

CULl LLL\J uwiU 


H 


SH 
on 


OH 


>JH-ptHv1 
fNn-einyi 


amino acid 

UilHllU UVlu 


ii 


SH 

on. 


OH 
wn 


rNn-dvCiyi 


amino acid 

CUllXi L\J UvlU 


ii 


SH 

on 


OH 


OH 
v/n 


amino acid 

ill 1 1 11 l\J Uu 1U 


H 
1 1 


SH 
on 


OH 

vn 




amino acid 

ullllllv uvlU 


H 
ii 


SH 

on 


OH 
vjn 




amino acid 
cuiiiiiu uv/ivi 


H 

ii 


SH 
on 


OH 


w-cy ci opropy i 


amino acid 

ciiuinu uv>iu 


1 1 


SH 
on 


OH 


^j-dc-ciyi 


amino acid 


H 
ii 


SH 
on 


OH 


SH 
on 


amino acid 

Ullllllv CIVjiU 


H 
ii 


SH 
on 


OH 


olvie 


amino acid 


H 


SH 

Oil 


OH 


SFr 


amino acid 

III 1 1 1 1 1 V/ C1V1VJ. 


H 
1 1 


SH 
on 


OH 


o-wy ciopropyi 


amino acirl 

Cll 1111 UvlU 


H 
1 1 


SH 
on 


OH 

v/n 




amino acid 

UL11111V UvlU 


1 1 


SH 

on 


OH 




amino acid 


H 


SH 
ji i 


OH 

V/ll 


131 


amino acid 


H 


SH 

Ol 1 


OH 

V/ll 


T 

X 


amino acid 


acyl 


SH 


OH 

V^l 1 


H 
ii 


amino acid 


acyl 


SH 


OH 

v_yi i 


NHo 


amino acid 


acyl 


SH 
oi i 


OH 

Vll 


^H-cvc totYtwrwl 
i^i n vj viupiupy i 


amino acid 


acyl 


SH 


OH 


NH~mpthv1 
nil nivUiYi 


amino acid 


acyl 


SH 


OH 

V/l 1. 


NH-ethvl 

1>1 1 v lllj 1 


amino acid 


acyl 


SH 


OH 


NH-acetvl 

I'll UV v Ljf 1 


amino acid 


acyl 


SH 


OH 


OH 


amino acid 


acyl 


SH 


OH 


OMe 


amino acid 


acyl 


SH 


OH 


OEt 


amino acid 


acyl 


SH 


OH 


O-cvclooronvl 


amino acid 


acyl 


SH 


OH 


O-acetvl 


amino acid 


acyl 


SH 


OH 


SH 


amino acid 


acyl 


SH 


OH 


SMe 


amino acid 


acyl 


SH 


OH 


SEt 


amino acid 


acyl 


SH 


OH 


S-cyclopropyl 


amino acid 


acyl 


SH 


OH 


F 


amino acid 


acyl 


SH 


OH 


CI 


amino acid 


acyl 


SH 


OH 


Br 


amino acid 


acyl 


SH 


OH 


I 


acyl 


H 


OH 


OH 


H 



R 2 


R* 


X 1 


X 1 


Y 


acyl 


H 


OH 


OH 


NH 2 


acyl 


H 


OH 


OH 


NH-cyclopropyl 


acyl 


H 


OH 


OH 


NH-methyl 


acyl 


H 


OH 


OH 


NH-ethyl 


acyl 


H 


OH 


OH 


NH-acetyl 


acyl 


H 


OH 


OH 


OH 


acyl 


H 


OH 


OH 


OMe 


acyl 


H 


OH 


OH 


OEt 


acyl 


H 


OH 


OH 


O-cyclopropyl 

a 1- t-i 


acyl 


H 


OH 


OH 


O-acetyl 


acyl 


H 


OH 


OH 


SH 


acyl 


H 


OH 


OH 


SMe 


acyl 


H 


OH 


OH 


SEt 


acyl 


H 


OH 


OH 


S-cyclopropyl 


acyl 


H 


OH 


OH 


F 


acyl 


H 


OH 


OH 


CI 


acyl 


H 


OH 


OH 


Br 


acyl 


H 


OH 


OH 


I 


acyl 


acyl 


OH 


OH 


H 


acyl 


acyl 


OH 


OH 


NH 2 


acyl 


acyl 


OH 


OH 


NH-cyclopropyl 


acyl 


acyl 


OH 


OH 


NH-methyl 


acyl 


acyl 


OH 


OH 


NH-ethyl 


acyl 


acyl 


OH 


OH 


NH-acetyl 

✓ 


acyl 


acyl 


OH 


OH 


OH 


acyl 


acyl 


OH 


OH 


OMe 


acyl 


acyl 


OH 


OH 


OEt 


acyl 


acyl 


OH 


OH 


O-cyclopropyl 

~ £_ H.< _ 


acyl 


acyl 


OH 


OH 


O-acetyl 


acyl 


acyl 


OH 


OH 


SH 


acyl 


acyl 


OH 


OH 


SMe 


acyl 


acyl 


OH 


OH 


SEt 


acyl 


acyl 


OH 


OH 


S-cyclopropyl 


acyl 


acyl 


OH 


OH 


F 


acyl 


acyl 


OH 


OH 


CI 


acyl 


acyl 


OH 


OH 


Br 


acyl 


acyl 


OH 


OH 


I 


acyl 


amino acid 


OH 


OH 


H 


acyl 


amino acid 


OH 


OH 


NH 2 


acyl 


amino acid 


OH 


OH 


NH-cyclopropyl 


acyl 


amino acid 


OH 


OH 


NH-methyl 


acyl 


amino acid 


OH 


OH 


NH-ethyl 


acyl 


amino acid 


OH 


OH 


NH-acetyl 


acyl 


amino acid 


OH 


OH 


OH 


acyl 


amino acid 


OH 


OH 


OMe 


acyl 


amino acid 


OH 


OH 


OEt 


acyl 


amino acid 


OH 


OH 


O-cyclopropyl 



R 2 


R J 


X 1 


X 2 


Y 


acyl 


amino acid 


OH 


OH 


O-acetyl 


acyl 


amino acid 


OH 


OH 


SH 


acyl 


amino acid 


OH 


OH 


SMe 


acyl 


amino acid 


OH 


OH 


SEt 


acyl 


amino acid 


OH 


OH 


S-cyclopropyl 


acyl 


amino acid 


OH 


OH 


F 


acyl 


amino acid 


OH 


OH 


CI 


acyl 


amino acid 


OH 


OH 


Br 


acyl 


amino acid 


OH 


OH 


I 


H 


acyl i 


OH 


OH 


H 


H 


acyl 


OH 


OH 


NH 2 


H 


acyl 


OH 


OH 


NH-cyclopropyl 


H 


acyl 


OH 


OH 


NH-methyl 


H 


acyl 


OH 


OH 


NH-ethyl 


H 


acyl 


OH 


OH 


NH-acetyl 


H 


acyl 


OH 


OH 


OH 


H 


acyl 


OH 


OH 


OMe 


H 


acyl 


OH 


OH 


OEt 


H 


acyl 


OH 


OH 


O-cyclopropyl 


H 


acyl 


OH 


OH 


O-acetyl 


H 


acyl 


OH 


OH 


SH 


H 


acyl 


OH 


OH 


SMe 


H 


acyl 


OH 


OH 


SEt 


H 


acyl 


OH 


OH 


S-cyclopropyl 


H 


acyl 


OH 


OH 


F 


H 


acyl 


OH 


OH 


CI 


H 


acyl 


OH 


OH 


Br 


H 


acyl 


OH 


OH 


I 


H 


amino acid 


OH 


OH 


H 


H 


amino acid 


OH 


OH 


NH 2 


H 


amino acid 


OH 


OH 


NH-cyclopropyl 


H 


amino acid 


OH 


OH 


NH-methyl 


H 


amino acid 


OH 


OH 


NH-ethyl 


H 


amino acid 


OH 


OH 


NH-acetyl 


H 


amino acid 


OH 


OH 


OH 


H 


amino acid 


OH 


OH 


OMe 


H 


amino acid 


OH 


OH 


OEt 


H 


amino acid 


OH 


OH 


O-cyclopropyl 


H 


amino acid 


OH 


OH 


O-acetyl 


H 


amino acid 


OH 


OH 


SH 


H 


amino acid 


OH 


OH 


SMe 


H 


amino acid 


OH 


OH 


SEt 


H 


amino acid 


OH 


OH 


S-cyclopropyl 


H 


amino acid 


OH 


OH 


F 


H 


amino acid 


OH 


OH 


CI 


H 


amino acid 


OH 


OH 


Br 


H 


amino acid 


OH 


OH 


I 



R 2 


R 3 


X 1 


X 2 


v 

X 


amino acid 


amino acid 


OH 


OH 


H 


amino acid 


amino acid 


OH 


OH 


NHo 

1~A A2 


amino acid 


amino acid 


OH 


OH 


NH-c vc 1 onro twl 


amino acid 


amino acid 


OH 


OH 


NH-methvl 


amino acid 


amino acid 


OH 


OH 


NH-ethvI 

I'll wlllYl 


amino acid 


amino acid 


OH 


OH 


T^H-ac5»fv1 


amino acid 


amino acid 

V»AA-1.AA*.V/ UV1U 


OH 


OH 


OH 

V/A X 


amino acid 


amino acid 


OH 


OH 


OMe 

v/iyag 


amino acid 


amino acid 


OH 


OH 

V/A A 


OFt 

V/AjI 


amino acid 


amino acid 


OH 

V/A A 


OH 

V/A 1 


v/ wyv^iupiupyi 


amino acid 


amino acid 


OH 


OH 

V/A A 




amino acid 


amino acid 


OH 

\~/X A 


OH 

V/A A 


SH 
on 


amino acid 


amino acid 


OH 


OH 


wJiVxC 


amino acid 


amino acid 


OH 


OH 


CjxZjV 


amino acid 


amino acid 

UllllilU CIV 1 vi 


OH 

KJM. A 


OH 


o-^yviuprupyi 


amino acid 


amino acid 


OH 


OH 


F 


amino acid 


amino acid 

dill 111 W UV/lvl 


OH 


OH 




amino acid 


amino acid 


OH 


OH 


Fir 


amino acid 

Ullllllv/ UV1U 


amino aHH 

Clllllll\J dvlU 


OH 

V/AA 


OH 


T 
1 


amino acid 


H n 


OH 


OH 


H 
n 


amino acid 


H 


OH 


OH 

V/A A 


1NAA2 


amino acid 


H n 


OH 


OH 




amino acid 


H 


OH 

VIA 


OH 

v/n. 


TsJH-mAtVivl 
in n."ine my i 


amino acid 


H 


OH 


OH 




amino acid 


H 


OH 


OH 

VVl A 




amino acid 


H 


OH 


OH 

VA A 


OH 


amino acid 


H 


OH 


OH 


v/iyaC' 


amino acid 


H 


OH 


OH 

VA A 


OFt 


amino acid 


H 


OH 


OH 


O-cvcl nnrnnvl 


amino acid 


H 


OH 


OH 


O-acetvl 


amino acid 


H 


OH 


OH 


SH 


amino acid 


H 


OH 


OH 


SMe 


amino acid 


H 


OH 


OH 


SEt 


amino acid 


H 


OH 


OH 


S-cvclonronvl 


amino acid 


H 


OH 


OH 


F 


amino acid 


H 


OH 


OH 


CI 


amino acid 


H 


OH 


OH 


Br 


amino acid 


H 


OH 


OH 


I 


amino acid 


acyl 


OH 


OH 


H 


amino acid 


acyl 


OH 


OH 


NH 2 


amino acid 


acyl 


OH 


OH 


NH-cyclopropyl 


amino acid 


acyl 


OH 


OH 


NH-methyl 


amino acid 


acyl 


OH 


OH 


NH-ethyl 


amino acid 


acyl 


OH 


OH 


NH-acetyl 


amino acid 


acyl 


OH 


OH 


OH 


amino acid 


acyl 


OH 


OH 


OMe 


amino acid 


acyl 


OH 


OH > 


OEt 



494 



R 2 


R 3 


X 1 


X 2 


Y 


amino acid 


acyl 


OH 


OH 


O-cyclopropyl 


amino acid 


acyl 


OH 


OH 


O-acetyl 


amino acid 


acyl 


OH 


OH 


SH 


amino acid 


acyl 


OH 


OH 


SMe 


amino acid 


acyl 


OH 


OH 


SEt 


amino acid 


acyl 


OH 


OH 


S-cyclopropyl 


amino acid 


acyl 


OH 


OH 


F 


amino acid 


acyl 


OH 


OH 


CI 


amino acid 


acyl 


OH 


OH 


Br 


amino acid 


acyl 


OH 


OH 


I 


acyl 


H 


CH 3 


H 


H 


acyl 


H 


CH 3 


H 


NH 2 


acyl 


H 


CH 3 » 


H 


NH-cyclopropyl 


acyl 


H 


CH 3 


H 


NH-methyl 


acyl 


H 


CH 3 


H 


NH-ethyl 


acyl 


H 


CH 3 


H 


NH-acetyl 


acyl 


H 


CH 3 


H 


OH 


acyl 


H 


CH 3 


H 


OMe 


acyl 


H 


CH 3 


H 


OEt 


acyl 


H 


CH 3 


H 


O-cyclopropyl 


acyl 


H 


CH 3 


H 


O-acetyl 


acyl 


H 


CH 3 


H 


SH 


acyl 


H 


CH 3 


H 


SMe 


acyl 


H 


CH 3 


H 


SEt 


acyl 


H 


CH 3 


H 


S-cyclopropyl 


acyl 


H 


CH 3 


H 


F 


acyl 


H 


CH 3 


H 


CI 


acyl 


H 


CH 3 


H 


Br 


acyl 


H 


CH 3 


H 


I 


acyl 


acyl 


CH 3 


H 


H 


acyl 


acyl 


CH 3 


H 


NH 2 


acyl 


acyl 


CH 3 


H 


NH-cyclopropyl 


acyl 


acyl 


CH 3 


H 


NH-methyl 


acyl 


acyl 


CH 3 


H 


NH-ethyl 


acyl 


acyl 


CH 3 


H 


NH-acetyl 


acyl 


acyl 


CH 3 


H 


OH 


acyl 


acyl 


CH 3 


H 


OMe 


acyl 


acyl 


CH 3 


H 


OEt 


acyl 


acyl 


CH 3 


H 


O-cyclopropyl 


acyl 


acyl 


CH 3 


H 


O-acetyl 


acyl 


acyl 


CH 3 


H 


SH 


acyl 


acyl 


CH 3 


H 


SMe 


acyl 


acyl 


CH 3 


H 


SEt 


acyl 


acyl 


CH 3 


H 


S-cyclopropyl 


acyl 


acyl 


CH 3 


H 


F 


acyl 


acyl 


CH 3 


H 


CI 


acyl 


acyl 


CH 3 


H 


Br 



495 



R 2 


R* 


X 1 


X 2 


Y 


acyl 


acyl 


CH 3 


H 


I 


acyl 


amino acid 


CH 3 


H 


H 


acyl 


amino acid 


CH 3 


H 


NH 2 


acyl 


amino acid 


CH 3 


H 


NH-cyclopropyl 


acyl 


amino acid 


CH 3 


H 


NH-methyl 


acyl 


amino acid 


CH 3 


H 


NH-ethyl 


acyl 


amino acid 


CH 3 


H 


NH-acetyl 


acyl 


amino acid 


CH 3 


H 


OH 


acyl 


amino acid 


CH 3 


H 


OMe 


acyl 


amino acid 


CH 3 


H 


OEt 


acyl 


amino acid 


CH 3 


H 


O-cyclopropyl 


acyl 


amino acid 


CH 3 


H 


O-acetyl 


acyl 


amino acid 


CH 3 


H 


SH 


acyl 


amino acid 


CH 3 


H 


SMe 


acyl 


amino acid 


CH 3 


H 


SEt 


acyl 


amino acid 


CH 3 


H 


S-cyclopropyl 


acyl 


amino acid 


CH 3 


H 


F 


acyl 


amino acid 


CH 3 


H 


CI 


acyl 


amino acid 


CH 3 


H 


Br 


acyl 


amino acid 


CH 3 


H 


I 


H 


acyl 


CH 3 


H 


H 


H 


acyl 


CH 3 


H 


NH 2 


H 


acyl 


CH 3 


H 


NH-cyclopropyl 


H 


acyl 


CH 3 


H 


NH-methyl 


H 


acyl 


CH 3 


H 


NH-ethyl 


H 


acyl 


CH 3 


H 


NH-acetyl 


H 


acyl 


CH 3 


H 


OH 


H 


acyl 


CH 3 


H 


OMe 


H 


acyl 


CH 3 


H 


OEt 


H 


acyl 


CH 3 


H 


O-cyclopropyl 1 


H 


acyl 


CH 3 


H 


O-acetyl 


H 


acyl 


CH 3 


H 


SH 


H 


acyl 


CH 3 


H 


SMe 


H 


acyl 


CH 3 


H 


SEt 


H 


acyl 


CH 3 


H 


S-cyclopropyl 


H 


acyl 


CH 3 


H 


F 


H 


acyl 


CH 3 


H 


CI 


H 


acyl 


CH 3 


H 


Br 


H 


acyl 


CH 3 


H 


I 


H 


amino acid 


CH 3 


H 


H 


H 


amino acid 


CH 3 


H 


NH 2 


H 


amino acid 


CH 3 


H 


NH-cyclopropyl 


H 


amino acid 


CH 3 


H 


NH-methyl 


H 


amino acid 


CH 3 


H 


NH-ethyl 


H 


amino acid 


CH 3 


H 


NH-acetyl 


H 


amino acid 


CH 3 


H 


OH 


H 


amino acid 


CH 3 


H 


OMe 



496 



R 2 


R J 


X 1 


X 2 


Y 


H 


amino acid 


CH 3 


H 


OEt 


H 


amino acid 


CH 3 


H 


O-cyclopropyl 


H 


amino acid 


CH 3 


H 


O-acetyl 


H 


amino acid 


CH 3 


H 


SH 


H 


amino acid 


CH 3 


H 


SMe 


H 


amino acid 


CH 3 


H 


SEt 


H 


amino acid 


CH 3 


H 


S-cyclopropyl 


H 


amino acid 


CH 3 


H 


F 


H 


amino acid 


CH 3 


H 


CI 


H 


amino acid 


CH 3 


H 


Br 


H 


amino acid 


CH 3 


H 


I 


amino acid 


amino acid 


CH 3 


H 


H 


amino acid 


amino acid 


CH 3 


H 


NH 2 


amino acid 


amino acid 


CH 3 


H 


NH-cyclopropyl 


amino acid 


amino acid 


CH 3 


H 


NH-methyl 


amino acid 


amino acid 


CH 3 


H 


NH-ethyl 


amino acid 


amino acid 


CH 3 


H 


NH-acetyl 


amino acid 


amino acid 


CH 3 


H 


OH 


amino acid 


amino acid 


CH 3 


H 


OMe 


amino acid 


amino acid 


CH 3 


H 


OEt 


amino acid 


amino acid 


CH 3 


H 


O-cyclopropyl 


amino acid 


amino acid 


CH 3 


H 


O-acetyl 


amino acid 


amino acid 


CH 3 


H 


SH 


amino acid 


amino acid 


CH 3 


H 


SMe 


amino acid 


amino acid 


CH 3 


H 


SEt 


amino acid 


amino acid 


CH 3 


H 


S-cyclopropyl 


amino acid 


amino acid 


CH 3 


H 


F 


amino acid 


amino acid 


CH 3 


H 


CI 


amino acid 


amino acid 


CH 3 


H 


Br 


amino acid 


amino acid 


CH 3 


H 


I 


amino acid 


H 


CH 3 


H 


H 


amino acid 


H 


CH 3 


H 


NH 2 


amino acid 


H 


CH 3 


H 


NH-cyclopropyl 


amino acid 


H 


CH 3 


H 


NH-methyl 


amino acid 


H 


CH 3 


H 


NH-ethyl 


amino acid 


H 


CH 3 


H 


NH-acetyl 


amino acid 


H 


CH 3 


H 


OH 


amino acid 


H 


CH 3 


H 


OMe 


amino acid 


H 


CH 3 


H 


OEt 


amino acid 


H 


CH 3 


H 


O-cyclopropyl 


amino acid 


H 


CH 3 


H 


O-acetyl 


amino acid 


H 


CH 3 


H 


SH 


amino acid 


H 


CH 3 


H 


SMe 


amino acid 


H 


CH 3 


H 


SEt 


amino acid 


H 


CH 3 


H 


S-cyclopropyl 


amino acid 


H 


CH 3 


H 


F 


amino acid 


H 


CH 3 


H 


CI 



497 



R 2 — 


R* 


X* 


X 2 


Y 


amino acid 


H 


CH 3 


H 


Br 


amino acid 


H 


CH 3 


H 


I 


amino acid 


acyl 


CH 3 


H 


H 


amino acid 


acyl 


CH 3 


H 


NH 2 


amino acid 


acyl 


CH 3 


H 


NH-cyclopropyl 


amino acid 


acyl 


CH 3 


H 


NH-methyl 


amino acid 


acyl 


CH 3 


H 


NH-ethyl 


amino acid 


acyl 


CH 3 


H 


NH-acetyl 


amino acid 


acyl 


CH 3 


H 


OH 


amino acid 


acyl 


CH 3 


H 


OMe 


amino acid 


acyl 


CH 3 


H 


OEt 


amino acid 


acyl 


CH 3 


H 


O-cyclopropyl 


amino acid 


acyl 


CH 3 


H 


O-acetyl 


amino acid 


acyl 


CH 3 


H 


SH 


amino acid 


acyl 


CH 3 


H 


SMe 


amino acid 


acyl 


CH 3 


H 


SEt 


amino acid 


acyl 


CH 3 


H 


S-cyclopropyl 


amino acid 


acyl 


CH 3 


H 


F 


amino acid 


acyl 


CH 3 


H 


CI 


amino acid 


acyl 


CH 3 


H 


Br 


amino acid 


acyl 


CH 3 


H 


I 


acyl 


H 


GF 3 


H 


H 


acyl 


H 


CF 3 


H 


NH 2 


acyl 


H 


CF 3 


H 


NH-cyclopropyl 


acyl 


H 


CF 3 


H 


NH-methyl 


acyl 


H 


CF 3 


H 


NH-ethyl 


acyl 


H 


CF 3 


H 


NH-acetyl 


acyl 


H 


CF 3 


H 


OH 


acyl 


H 


CF 3 


H 


OMe 


acyl 


H 


CF 3 


H 


OEt 


acyl 


H 


CF 3 


H 


O-cyclopropyl 


acyl 


H 


CF 3 


H 


O-acetyl 


acyl 


H 


CF 3 


H 


SH 


acyl 


H 


CF 3 


H 


SMe 


acyl 


H 


CF 3 


H 


SEt 


acyl 


H 


CF 3 


H 


S-cyclopropyl 


acyl 


H 


CF 3 


H 


F 


acyl 


H 


CF 3 


H 


CI 


acyl 


H 


CF 3 


H 


Br 


acyl 


H 


CF 3 


H 


I 


acyl 


acyl 


CF 3 


H 


H 


acyl 


acyl 


CF 3 


H 


NH 2 


acyl 


acyl 


CF 3 


H 


NH-cyclopropyl 


acyl 


acyl 


CF 3 


H 


NH-methyl 


acyl 


acyl 


CF 3 


H 


NH-ethyl 


acyl 


acyl 


CF 3 


H 


NH-acetyl 


acyl 


acyl 


CF 3 


H 


OH 



R 2 


R A 


X 1 


X 2 


Y 


acyl 


acyl 


CF 3 


H 


OMe 


acyl 


acyl 


CF 3 


H 


OEt 


acyl 


acyl 


CF 3 


H 


O-cyclopropyl 


acyl 


acyl 


CF 3 


H 


O-acetyl 


acyl 


acyl 


CF 3 


H 


SH 


acyl 


acyl 


CF 3 


H 


SMe 


acyl 


acyl 


CF 3 


H 


SEt 


acyl 


acyl 


CF 3 


H 


S-cyclopropyl 


acyl 


acyl 


CF 3 


H 


F 


acyl 


acyl 


CF 3 


H 


CI 


acyl 


acyl 


CF 3 


H 


Br 


acyl 


acyl 


CF 3 


H 


I 


acyl 


amino acid 


CF 3 


H 


H 


acyl 


amino acid 


CF 3 


H 


NH 2 


acyl 


amino acid 


CF 3 


H 


NH-cyclopropyl 


acyl 


amino acid 


CF 3 


H 


NH-methyl 


acyl 


amino acid 


CF 3 


H 


NH-ethyl 


acyl 


amino acid 


CF 3 


H 


NH-acetyl 


acyl 


amino acid 


CF 3 


H 


OH 


acyl 


amino acid 


CF 3 


H 


OMe 


acyl 


amino acid 


CF 3 


H 


OEt 


acyl 


amino acid 


CF 3 


H 


O-cyclopropyl 


acyl 


amino acid 


CF 3 


H 


O-acetyl 


acyl 


amino acid 


CF 3 


H 


SH 


acyl 


amino acid 


CF 3 


H 


SMe 


acyl 


amino acid 


CF 3 


H 


SEt 


acyl 


amino acid 


CF 3 


H 


S-cyclopropyl 


acyl 


amino acid 


CF 3 


H 


F 


acyl 


amino acid 


CF 3 


H 


CI 


acyl 


amino acid 


CF 3 


H 


Br 


acyl 


amino acid 


CF 3 


H 


I 


H 


acyl 


CF 3 


H 


H 


H 


acyl 


CF 3 


H 


NH 2 


H 


acyl 


CF 3 


H 


NH-cyclopropyl 


H 


acyl 


CF 3 


H 


NH-methyl 


H 


acyl 


CF 3 


H 


NH-ethyl 


H 


acyl 


CF 3 


H 


NH-acetyl 


H 


acyl 


CF 3 


H 


OH 


H 


acyl 


CF 3 


H 


OMe 


H 


acyl 


CF 3 


H 


OEt 


H 


acyl 


CF 3 


H 


O-cyclopropyl 


H 


L_acyl 


CF 3 


H 


O-acetyl 


H 


acyl 


CF 3 


H 


SH 


H 


acyl 


CF 3 


H 


SMe 


H 


acyl 


CF 3 


H 


SEt 


H 


acyl 


CF 3 


H 


S-cyclopropyl 


H 


acyl 


CF 3 


H 


F 



499 



R 2 


R* 


X 1 


X 1 


Y 


H 


acyl 


CF 3 


H 


CI 


H 


acyl 


CF 3 


H 


Br 


H 


acyl 


CF 3 


H 


I 


H 


amino acid 


CF 3 


H 


H 


H 


amino acid 


CF 3 


H 


NH 2 


H 


amino acid 


CF 3 


H 


NH-cyclopropyl 

£ 1— t £-£ 


H 


amino acid 


CF 3 


H 


NH-methyl 


H 


amino acid 


CF 3 


H 


NH-ethyl 


H 


amino acid 


CF 3 


H 


NH-acetyl 


H 


amino acid 


CF 3 


H 


OH 


H 


amino acid 


CF 3 


H 


OMe 


H 


amino acid 


CF 3 


H 


OEt 


H 


amino acid 


CF 3 


H 


O-cycIonroDvl 


H 


amino acid 


CF 3 


H 


O-acetyl 


H 


amino acid 


CF 3 


H 


SH 


H 


amino acid 


CF 3 


H 


SMe 


H 


amino acid 


CF 3 


H 


SEt 


H 


amino acid 


CF 3 


H 


S-cvcloDroDvi 


H 


amino acid 


CF 3 


H 


F 


H 


amino acid 


CF 3 


H 


CI 


H 


amino acid 


CF 3 


H 


Br 


H 


amino acid 


CF 3 


H 


I 


amino acid 


amino acid 


CF 3 


H 


H 


amino acid 


amino acid 


CF 3 


H 


NH 2 


amino acid 


amino acid 


CF 3 


H 


NH-cyclopropyl 


amino acid 


amino acid 


CF 3 


H 


NH-methyl 


amino acid 


amino acid 


CF 3 


H 


NH-ethyl 


amino acid 


amino acid 


CF 3 


H 


NH-acetyl 


amino acid 


amino acid 


CF 3 


H 


OH 


amino acid 


amino acid 


CF 3 


H 


OMe 


amino acid 


amino acid 


CF 3 


H 


OEt 


amino acid 


amino acid 


CF 3 


H 


O-cyclopropyl 


amino acid 


amino acid 


CF 3 


H 


O-acetyl 


amino acid 


amino acid 


CF 3 


H 


SH 


amino acid 


amino acid 


CF 3 


H 


SMe 


amino acid 


amino acid 


CF 3 


H 


SEt 


amino acid 


amino acid 


CF 3 


H 


S-cyclopropyl 


amino acid 


amino acid 


CF 3 


H 


F 


amino acid 


amino acid 


CF 3 


H 


CI 


amino acid 


amino acid 


CF 3 


H 


Br 


amino acid 


amino acid 


CF 3 


H 


I 


amino acid 


H 


CF 3 


H 


H 


amino acid 


H 


CF 3 


H 


NH 2 


amino acid 


H 


CF 3 


H 


NH-cyclopropyl 


amino acid 


H 


CF 3 


H 


NH-methyl 


amino acid 


H 


CF 3 


H 


NH-ethyl 


amino acid 


H 


CF 3 


H 


NH-acetyl 



500 



R 2 


R J 


X 1 


X 2 


Y 


amino acid 


H 


CF 3 


H 


OH 


amino acid 


H 


CF 3 


H 


OMe 


amino acid 


H 


CF 3 


H 


OEt 


amino acid 


H 


CF 3 


H 


O-cyclopropyl 

i A- Kj. 


amino acid 


H 


CF 3 


H 


O-acetyl 


amino acid 


H 


CF 3 


H 


SH 


amino acid 


H 


CF 3 


H 


SMe 


amino acid 


H 


CF 3 


H 


SEt 


amino acid 


H 


CF 3 


H 


S-cyclopropyl 


amino acid 


H 


CF 3 


H 


F 


amino acid 


H 


CF 3 


H 


CI 


amino acid 


H 


CF 3 


H 


Br 


amino acid 


H 


CF 3 


H 


I 


amino acid 


acyl 


CF 3 


H 


H 


amino acid 


acyl 


CF 3 


H 


NH 2 


amino acid 


acyl 


CF 3 


H 


NH-cyclopropyl 


amino acid 


acyl 


CF 3 


H 


NH-methyl 


amino acid 


acyl 


CF 3 


H 


NH-ethyl 


amino acid 


acyl 


CF 3 


H 


NH-acetyl 


amino acid 


acyl 


CF 3 


H 


OH 


amino acid 


acyl 


CF 3 


H 


OMe 


amino acid 


acyl 


CF 3 


H 


OEt 


amino acid 


acyl 


CF 3 


H 


O-cyclopropyl 


amino acid 


acyl 


CF 3 


H 


O-acetyl 


amino acid 


acyl 


CF 3 


H 


SH 


amino acid 


acyl 


CF 3 


H 


SMe 


amino acid 


acyl 


CF 3 


H 


SEt 


amino acid 


acyl 


CF 3 


H 


S-cyclopropyl 


amino acid 


acyl 


CF 3 


H 


F 


amino acid 


acyl 


CF 3 


H 


CI 


amino acid 


acyl 


CF 3 


H 


Br 


amino acid 


acyl 


CF 3 


H 


I 


acyl 


H 


Br 


H 


H 


acyl 


H 


Br 


H 


NH 2 


acyl 


H 


Br 


H 


NH-cyclopropyl 


acyl 


H 


Br 


H 


NH-methyl 


acyl 


H 


Br 


H 


NH-ethyl 


acyl 


H 


Br 


H 


NH-acetyl 


acyl 


H 


Br 


H 


OH 


acyl 


H 


Br 


H 


OMe 


acyl 


H 


Br 


H 


OEt 


acyl 


H 


Br 


H 


O-cyclopropyl 


acyl 


H 


Br 


H 


O-acetyl 


acyl 


H 


Br 


H 


SH 


acyl 


H 


Br 


H 


SMe 


acyl 


H 


Br 


H 


SEt 


acyl 


H 


Br 


H 


S-cyclopropyl 



501 



R 2 


R 3 


X* 


X 2 


Y 


acyl 


H 


Br 


H 


F 


acyl 


H 


Br 


H 


CI 


acyl 


H 


Br 


H 


Br 


acyl 


H 


Br 


H 


I 


acyl 


acyl 


Br 


H 


H 


acyl 


acyl 


Br 


H 


NH 2 


acyl 


acyl 


Br 


H 


NH-cyclopropyl 


acyl 


acyl 


Br 


H 


NH-methyi 


acyl 


acyl 


Br 


H 


NH-ethyl 


acyl 


acyl 


Br 


H 


NH-acetyl 


acyl 


acyl 


Br 


H 


OH 


acyl 


acyl 


Br 


H 


OMe 


acyl 


acyl 


Br 


H 


OEt 


acyl 


acyl 


Br 


H 


O-cyclopropyl 


acyl 


acyl 


Br 


H 


O-acetyl 


acyl 


acyl 


Br 


H 


SH 


acyl 


acyl 


Br 


H 


SMe 


acyl 


acyl 


Br 


H 


SEt 


acyl 


acyl 


Br 


H 


S-cyclopropyl 


acyl 


acyl 


Br 


H 


F 


acyl 


acyl 


Br 


H 


CI 


acyl 


acyl 


Br 


H 


Br 


acyl 


acyl 


Br 


H 


I 


acyl 


amino acid 


Br 


H 


H 


acyl 


amino acid 


Br 


H 


NH 2 


acyl 


amino acid 


Br 


H 


NH-cyclopropyl 


acyl 


amino acid 


Br 


H 


NH-methyl 


acyl 


amino acid 


Br 


H 


NH-ethyl 


acyl 


amino acid 


Br 


H 


NH-acetyl 


acyl 


amino acid 


Br 


H 


OH 


acyl 


amino acid 


Br 


H 


OMe 


acyl 


amino acid 


Br 


H 


OEt 


acyl 


amino acid 


Br 


H 


O-cyclopropyl 


acyl 


amino acid 


Br 


H 


O-acetyl 


acyl 


amino acid 


Br 


H 


SH 


acyl 


amino acid 


Br 


H 


SMe 


acyl 


amino acid 


Br 


H 


SEt 


acyl 


amino acid 


Br 


H 


S-cyclopropyl 


acyl 


amino acid 


Br 


H 


F 


acyl 


amino acid 


Br 


H 


CI 


acyl 


amino acid 


Br 


H 


Br 


acyl 


amino acid 


Br 


H 


I 


H 


acyl 


Br 


H 


H 


H 


acyl 


Br 


H 


NH 2 


H 


acyl 


Br 


H 


NH-cyclopropyl 


H 


acyl 


Br 


H 


NH-methyl 


H 


acyl 


Br 


H 


NH-ethyl 



502 



R 2 


R 3 


X 1 


X 2 


Y 


H 


acyl 


Br 


H 


NH-acetyl j 


H 


acyl 


Br 


H 


OH 


H 


acyl 


Br 


H 


OMe 


H 


acyl 


Br 


H 


OEt 


H 


acyl 


Br 


H 


O-cyclopropyl 


H 


acyl 


Br 


H 


O-acetyl 


H 


acyl 


Br 


H 


SH 


H 


acyl 


Br 


H 


SMe 


H 


acyl 


Br 


H 


SEt 


H 


acyl 


Br 


H 


S-cyclopropyl 


H 


acyl 


Br 


H 


F 


H 


acyl 


Br 


H 


CI 


H 


acyl 


Br 


H 


Br 


H 


acyl 


Br 


H 


I 


H 


amino acid 


Br 


H 


H 


H 


amino acid 


Br 


H 


NH 2 


H 


amino acid 


Br 


H 


NH-cyclopropyl 


H 


amino acid 


Br 


H 


NH-methyl 


H 


amino acid 


Br 


H 


NH-ethyl 


H 


amino acid 


Br 


H 


NH-acetyl 


H 


amino acid 


Br 


H 


OH 


H 


amino acid 


Br 


H 


OMe 


H 


amino acid 


Br 


H 


OEt 


H 


amino acid 


Br 


H 


O-cyclopropyl 


H 


amino acid 


Br 


H 


O-acetyl 


H 


amino acid 


Br 


L H 


SH 


H 


amino acid 


Br 


H 


SMe 


H 


amino acid 


Br 


H 


SEt 


H 


amino acid 


Br 


H 


S-cyclopropyl 


H 


amino acid 


Br 


H 


[F 


H 


amino acid 


Br 


H 


CI 


H 


amino acid 


Br 


H 


Br 


H 


amino acid 


Br 


H 


I 


amino acid 


amino acid 


Br 


H 


H 


amino acid 


amino acid 


Br 


H 


NH 2 


amino acid 


amino acid 


Br 


H 


NH-cyclopropyl 


amino acid 


amino acid 


Br 


H 


NH-methyl 


amino acid 


amino acid 


Br 


H 


NH-ethyl 


amino acid 


amino acid 


Br 


H 


NH-acetyl 


amino acid 


amino acid 


Br 


H 


OH 


amino acid 


amino acid 


Br 


H 


OMe 


amino acid 


amino acid 


Br 


H 


OEt 


amino acid 


amino acid 


Br 


H 


O-cyclopropyl 


amino acid 


amino acid 


Br 


H 


O-acetyl 


amino acid 


amino acid 


Br 


H 


SH 


amino acid 


amino acid 


Br 


H 


SMe 


amino acid 


amino acid 


Br 


H 


SEt 



503 



R 2 


R J 


X 1 


X 2 


Y 


amino acid 


amino acid 


Br 


H 


S-cyclopropyl 


amino acid 


amino acid 


Br 


H 


F 


amino acid 


amino acid 


Br 


H 


CI 


amino acid 


amino acid 


Br 


H 


Br 


amino acid 


amino acid 


Br 


H 


I 


amino acid 


H 


Br 


H 


H 


amino acid 


H 


Br 


H 


NH 2 


amino acid 


H 


Br 


H 


NH-cyclopropyl 


amino acid 


H 


Br 


H 


NH-methyl 


amino acid 


H 


Br 


H 


NH-ethyl 


amino acid 


H 


Br 


H 


NH-acetyl 


amino acid 


H 


Br 


H 


OH 


amino acid 


H 


Br 


H 


OMe 


amino acid 


H 


Br 


H 


OEt 


amino acid 


H 


Br 


H 


O-cyclopropyl 


amino acid 


H 


Br 


H 


O-acetyl 


amino acid 


H 


Br 


H 


SH 


amino acid 


H 


Br 


H 


SMe 


amino acid 


H 


Br 


H 


SEt 


amino acid 


H 


Br 


H 


S-cyclopropyl 


amino acid 


H 


Br 


H 


F 


amino acid 


H 


Br 


H 


CI 


amino acid 


H 


Br 


H 


Br 


amino acid 


H 


Br 


H 


I 


amino acid 


acyl 


Br 


H 


H 


amino acid 


acyl 


Br 


H 


NH 2 


amino acid 


acyl 


Br 


H 


NH-cyclopropyl 


amino acid 


acyl 


Br 


H 


NH-methyl 


amino acid 


acyl 


Br 


H 


NH-ethyl 


amino acid 


acyl 


Br 


H 


NH-acetyl 


amino acid 


acyl 


Br 


H 


OH 


amino acid 


acyl 


Br 


H 


OMe 


amino acid 


acyl 


Br 


H 


OEt 


amino acid 


acyl 


Br 


H 


O-cyclopropyl 


amino acid 


acyl 


Br 


H 


O-acetyl 


amino acid 


acyl 


Br 


H 


SH - 


amino acid 


acyl 


Br 


H 


SMe 


amino acid 


acyl 


Br 


H 


SEt 


amino acid 


acyl 


Br 


H 


S-cyclopropyl 


amino acid 


acyl 


Br 


H 


F 


amino acid 


i 

acyl 


Br 


H 


CI 


amino acid 


acyl 


Br 


H 


Br 


amino acid 


acyl 


Br 


H 


I 


acyl 


H 


CI 


H 


H 


acyl 


H 


CI 


H 


NH 2 


acyl 


H 


CI 


H 


NH-cyclopropyl 


acyl 


H 


CI 


H 


NH-methyl 



R 2 


R 3 


X 1 


X 2 


Y 


acyl 


H 


CI 


H 


NH-ethyl 


acyl 


H 


CI 


H 


NH-acetyl 


acyl 


H 


CI 


H 


OH 


acyl 


H 


CI 


H 


OMe 


acyl 


H 


CI 


H 


OEt 


acyl 


H 


CI 


H 


O-cyclopropyl 


acyl 


H 


CI 


H 


O-acetyl 


acyl 


H 


CI 


H 


SH 


acyl 


H 


CI 


H 


SMe 


acyl 


H 


CI 


H 


SEt 


acyl 


H 


CI 


H 


S-cyclopropyl 


acyl 


H 


CI 


H 


F 


acyl 


H 


CI 


H 


Cl 


acyl 


H 


CI 


H 


Br 


acyl 


H 


CI 


H 


I 


acyl 


acyl 


CI 


H 


H 


acyl 


acyl 


CI 


H 


NH 2 


acyl 


acyl 


CI 


H 


NH-cyclopropyl 


acyl 


acyl 


CI 


H 


NH-methyl 


acyl 


acyl 


CI 


H 


NH-ethyl 


acyl 


acyl 


CI 


H 


NH-acetyl 


acyl 


acyl 


CI 


H 


OH 


acyl 


acyl 


CI 


H 


OMe 


acyl 


acyl 


CI 


H 


OEt 


acyl 


acyl 


CI 


H 


O-cyclopropyl 


acyl 


acyl 


CI 


H 


O-acetyl 


acyl 


acyl 


CI 


H 


SH 


acyl 


acyl 


CI 


H 


SMe 


acyl 


acyl 


CI 


H 


SEt 


acyl 


acyl 


CI 


H 


S-cyclopropyl 


acyl 


acyl 


CI 


H 


F 


acyl 


acyl 


CI 


H 


Cl 


acyl 


acyl 


CI 


H 


Br 


acyl 


acyl 


CI 


H 


I 


acyl 


amino acid 


CI 


H 


H 


acyl 


amino acid 


CI 


H 


NH 2 


acyl 


amino acid 


CI 


H 


NH-cyclopropyl 


acyl 


amino acid 


CI 


H 


NH-methyl 


acyl 


amino acid 


CI 


H 


NH-ethyl 


acyl 


amino acid 


CI 


H 


NH-acetyl 


acyl 


amino acid 


Cl 


H 


OH 


acyl 


amino acid 


CI 


H 


OMe 


acyl 


amino acid 


Cl 


H 


OEt 


acyl 


amino acid 


Cl 


H 


O-cyclopropyl 


acyl 


amino acid 


Cl 


H 


O-acetyl 


acyl 


amino acid 


Cl 


H 


SH 


acyl 


amino acid 


Cl 


H 


SMe 



R 2 


— i ■ — i 

R 


X 1 


X 2 


Y 


acyl 


amino acid 


CI 


H 


SEt 


acyl 


amino acid 


CI 


H 


S-cyclopropyl 


acyl 


amino acid 


CI 


H 


F 


acyl 


amino acid 


CI 


H 


CI 


acyl 


amino acid 


CI 


H 


Br 


acyl 


amino acid 


CI 


H 


I 


H 


acyl 


CI 


H 


H 


H 


acyl 


CI 


H 


NH 2 


H 


acyl 


CI 


H 


NH-cyclopropyl 


H 


acyl 


CI 


H 


NH-methyl 


H 


acyl 


CI 


H 


NH-ethyl 


H 


acyl 


CI 


H 


NH-acetyl 


H 


acyl 


CI 


H 


OH 


H 


acyl 


CI 


H 


OMe 


H 


acyl 


CI 


H 


OEt 


H 


acyl 


CI 


H 


O-cyclopropyl 


H 


acyl 


CI 


H 


O-acetyl 


H 


acyl 


CI 


H 


SH 


H 


acyl 


CI 


H 


SMe 


H 


acyl 


CI 


H 


SEt 


H 


acyl 


CI 


H 


S-cyclopropyl 


H 


acyl 


CI 


H 


F 


H 


acyl 


CI 


H 


CI 


H 


acyl 


CI 


H 


Br 


H 


acyl 


CI 


H 


I 


H 


amino acid 


CI 


H 


H 


H 


amino acid 


CI 


H 


NH 2 


H 


amino acid 


CI 


H 


NH-cyclopropyl 


H 


amino acid 


CI 


H 


NH-methyl 


H 


amino acid 


CI 


H 


NH-ethyl 


H 


amino acid 


CI 


H 


NH-acetyl 


H 


amino acid 


CI 


H 


OH 


H 


amino acid 


CI 


H 


OMe 


H 


amino acid 


CI 


H 


OEt 


H 


amino acid 


CI 


H 


O-cyclopropyl 


H 


amino acid 


CI 


H 


O-acetyl 


H 


amino acid 


CI 


H 


SH 


H 


amino acid 


CI 


H 


SMe 


H 


amino acid 


CI 


H 


SEt 


H 


amino acid 


CI 


H 


S-cyclopropyl 


TT 
H 


amino acid 


/""II 

CI 


TT 

H 


F 


H 


amino acid 


CI 


H 


CI 


H 


amino acid 


CI 


H 


Br 


H 


amino acid 


CI 


H 


I 


amino acid 


amino acid 


CI 


H 


H 


amino acid 


amino acid 


CI 


H 


NH 2 


amino acid 


amino acid 


CI 


H 


NH-cyclopropyl 



R 2 


R 3 


X 1 


X 2 


Y 


amino acid 


amino acid 


CI 


H 


NH-methyl 


amino acid 


amino acid 


CI 


H 


NH-ethyl 


amino acid 


amino acid 


CI 


H 


NH-acetyl 


amino acid 


amino acid 


CI 


H 


OH 


amino acid 


amino acid 


CI 


H 


OMe 


amino acid 


amino acid 


CI 


H 


OEt 


amino acid 


amino acid 


CI 


H 


O-cyclopropyl 


amino acid 


amino acid 


CI 


H 


O-acetyl 


amino acid 


amino acid 


CI 


H 


SH 


amino acid 


amino acid 


CI 


H 


SMe 


amino acid 


amino acid 


CI 


H 


SEt 


amino acid 


amino acid 


CI 


H 


S-cyclopropyl 


amino acid 


amino acid 


CI 


H 


F 


amino acid 


amino acid 


CI 


H 


CI 


amino acid 


amino acid 


CI 


H 


Br 


amino acid 


amino acid 


CI 


H 


I 


amino acid 


H 


CI 


H 


H 


amino acid 


H 


CI 


H 


NH 2 


amino acid 


H 


CI 


H 


NH-cyclopropyl 


amino acid 


H 


CI 


H 


NH-methyl 


amino acid 


H 


CI 


H 


NH-ethyl 


amino acid 


H 


CI 


H 


NH-acetyl 


amino acid 


H 


CI 


H 


OH 


amino acid 


H 


CI 


H 


OMe 


amino acid 


H 


CI 


H 


OEt 


amino acid 


H 


CI 


H 


O-cyclopropyl 


amino acid 


H 


CI 


H 


O-acetyl 


amino acid 


H 


CI 


H 


SH 


amino acid 


H 


CI 


H 


SMe 


amino acid 


H 


CI 


H 


SEt 


amino acid 


H 


CI 


H 


S-cyclopropyl 


amino acid 


H 


CI 


H 


F 


amino acid 


H 


CI 


H 


CI 


amino acid 


H 


CI 


H 


Br 


amino acid 


H 


CI 


H 


I 


amino acid 


acyl 


CI 


H 


H 


amino acid 


acyl 


CI 


H 


NH 2 


amino acid 


acyl 


CI 


H 


NH-cyclopropyl 


amino acid 


acyl 


CI 


H 


NH-methyl 


amino acid 


acyl 


CI 


H 


NH-ethyl 


amino acid 


acyl 


CI 


H 


NH-acetyl 


amino acid 


acyl 


CI 


H 


OH 


amino acid 


acyl 


CI 


H 


OMe 


amino acid 


acyl 


CI 


H 


OEt 


amino acid 


acyl 


CI 


H 


O-cyclopropyl 


amino acid 


acyl 


CI 


H 


O-acetyl 


amino acid 


acyl 


CI 


H 


SH 



507 



R 2 


R 3 


X 1 


X 2 


Y 


amino acid 


acyl 


CI 


H 


SMe 


amino acid 


acyl 


CI 


H 


SEt 


amino acid 


acyl 


CI 


H 


S-cyclopropyl 


amino acid 


acyl 


CI 


H 


F 


amino acid 


acyl 


CI 


H 


CI 


amino acid 


acyl 


CI 


H 


Br 


amino acid 


acyl 


CI 


H 


I 


acyl 


H 


F 


H 


H 


acyl 


H 


F 


H 


NH 2 


acyl 


H 


F 


H 


NH-cyclopropyl 


acyl 


H 


F 


H 


NH-methyl 


acyl 


H 


F 


H 


NH-ethyl 


acyl 


H 


F 


H 


NH-acetyl 


acyl 


H 


F 


H 


OH 


acyl 


H 


F 


H 


OMe 


acyl 


H 


F 


H 


OEt 


acyl 


H 


F 


H 


O-cyclopropyl 


acyl 


H 


F 


H 


O-acetyl 


acyl 


H 


F 


H 


SH 


acyl 


H 


F 


H 


SMe 


acyl 


H 


F 


H 


SEt 


acyl 


H 


F 


H 


S-cyclopropyl 


acyl 


H 


F 


H 


F 


acyl 


H 


F 


H 


CI 


acyl 


H 


F 


H 


Br 


acyl 


H 


F 


H 


I 


acyl 


L acyl 


F 


H 


H 


acyl 


acyl 


F 


H 


NH 2 


acyl 


acyl 


F 


H 


NH-cyclopropyl 


acyl 


acyl 


F 


H 


NH-methyl 


acyl 


acyl 


F 


H 


NH-ethyl 


acyl 


acyl 


F 


H 


NH-acetyl 


acyl 


acyl 


F 


H 


OH 


acyl 


acyl 


F 


H 


OMe 


acyl 


acyl 


F 


H 


OEt 


acyl 


acyl 


F 


H 


O-cyclopropyl 


acyl 


acyl 


F 


H 


O-acetyl 


acyl 


acyl 


F 


H 


SH 


acyl 


acyl 


F 


H 


SMe 


acyl 


acyl 


F 


H 


SEt 


acyl 


acyl 


F 


H 


S-cyclopropyl 


acyl 


acyl 


F 


H 


F 


acyl 


acyl 


F 


H 


CI 


acyl 


acyl 


F 


H 


Br 


acyl 


acyl 


F 


H 


I 


acyl 


amino acid 


F 


H 


H 


acyl 


amino acid 


F 


H 


NH 2 



R 2 


R 3 


X 1 


X 2 


Y 


acyl 


amino acid 


F 


H 


NH-cyclopropyl 


acyl 


amino acid 


F 


H 


NH-methyl 


acyl 


amino acid 


F 


H 


NH-ethyl 


acyl 


amino acid 


F 


H 


NH-acetyl 


acyl 


amino acid 


F 


H 


OH 


acyl 


amino acid 


F 


H 


OMe 


acyl 


amino acid 


F 


H 


OEt 


acyl 


amino acid 


F 


H 


O-cyclopropyl 


acyl 


amino acid 


F 


H 


O-acetyl 


acyl 


amino acid 


F 


H 


SH 


acyl 


amino acid 


F 


H 


SMe 


acyl 


amino acid 


F 


H 


SEt 


acyl 


amino acid 


F 


H 


S-cyclopropyl 


acyl 


amino acid 


F 


H 


F 


acyl 


amino acid 


F 


H 


CI 


acyl 


amino acid 


F 


H 


Br 


acyl 


amino acid 


F 


H 


I 


H 


acyl 


F 


H 


H 


H 


acyl 


F 


H 


NH 2 


H 


acyl 


F 


H 


NH-cyclopropyl 


H 


acyl 


F 


H 


NH-methyl 


H 


acyl 


F 


H 


NH-ethyl 


H 


acyl 


F 


H 


NH-acetyl 


H 


acyl 


F 


H 


OH 


H 


acyl 


F 


H 


OMe 


H 


acyl 


F 


H 


OEt 


H 


acyl 


F 


H 


O-cyclopropyl 


H 


acyl 


F 


H 


O-acetyl 


H 


acyl 


F 


H 


SH 


H 


acyl 


F 


H 


SMe 


H 


acyl 


F 


H 


SEt 


H 


acyl 


F 


H 


S-cyclopropyl 


H 


acyl 


F 


H 


F 


H 


acyl 


F 


H 


CI 


H 


acyl 


F 


H 


Br 


H 


acyl 


F 


H 


I 


H 


amino acid 


F 


H 


H 


H 


amino acid 


F 


H 


NH 2 


H 


amino acid 


F 


H 


NH-cyclopropyl 


H 


amino acid 


F 


H 


NH-methyl 


H 


amino acid 


F 


H 


NH-ethyl 


H 


amino acid 


F 


H 


NH-acetyl 


H 


amino acid 


F 


H 


OH 


H 


amino acid 


F 


H 


OMe 


H 


amino acid 


F 


H 


OEt 


H 


amino acid 


F 


H 


O-cyclopropyl 


H 


amino acid 


F 


H 


O-acetyl 



R 2 


R J 


X 1 


X 2 


Y 


H 


amino acid 


F 


H 


SH 


H 


amino acid 


F 


H 


SMe 


H 


amino acid 


F 


H 


SEt 


H 


amino acid 


F 


H 


S-cyclopropyl 


H 


amino acid 


F 


H 


F 


H 


amino acid 


F 


H 


CI 


H 


amino acid 


F 


H 


Br 


H 


amino acid 


F 


H 


I 


amino acid 


amino acid 


F 


H 


H 


amino acid 


amino acid 


F 


H 


NH 2 


amino acid 


amino acid 


F 


H 


NH-cyclopropyl 


amino acid 


amino acid 


F 


H 


NH-methyl 


amino acid 


amino acid 


F 


H 


NH-ethyl 


amino acid 


amino acid 


F 


H 


NH-acetyl 


amino acid 


amino acid 


F 


H 


OH 


amino acid 


amino acid 


F 


H 


OMe 


amino acid 


amino acid 


F 


H 


OEt 


amino acid 


amino acid 


F 


H 


O-cyclopropyl 


amino acid 


amino acid 


F 


H 


O-acetyl 


amino acid 


amino acid 


F 


H 


SH 


amino acid 


amino acid 


F 


H 


SMe 


amino acid 


amino acid 


F 


H 


SEt 


amino acid 


amino acid 


F 


H 


S-cyclopropyl 


amino acid 


amino acid 


F 


H 


F 


amino acid 


amino acid 


F 


H 


CI 


amino acid 


amino acid 


F 


H 


Br 


amino acid 


amino acid 


F 


H 


I 


amino acid 


H 


F 


H 


H 


amino acid 


H 


F 


H 


NH 2 


amino acid 


H 


F 


H 


NH-cyclopropyl 


amino acid 


H 


F 


H 


NH-methyl 


amino acid 


H 


F 


H 


NH-ethyl 


amino acid 


H 


F 


H 


NH-acetyl 


amino acid 


H 


F 


H 


OH 


amino acid 


H 


F 


H 


OMe 


amino acid 


H 


F 


H 


OEt 


amino acid 


H 


F 


H 


O-cyclopropyl 


amino acid 


H 


F 


H 


O-acetyl 


amino acid 


H 


F 


H 


SH 


amino acid 


H 


F 


H 


SMe 


amino acid 


H 


F 


H 


SEt 


amino acid 


H 


F 


H 


S-cyclopropyl 


amino acid 


H 


F 


H 


F 


amino acid 


H 


F 


H 


CI 


amino acid 


H 


F 


H 


Br 


amino acid 


H 


F 


H 


I 


amino acid 


acyl 


F 


H 


H 



510 



R 2 


R 3 


X 1 


X 2 


Y 


amino acid 


acyl 


F 


H 


NH 2 


amino acid 


acyl 


F 


H 


NH-cyclopropyl 


amino acid 


acyl 


F 


H 


NH-methyl 


amino acid 


acyl 


F 


H 


NH-ethyl 


amino acid 


acyl 


F 


H 


NH-acetyl 


amino acid 


acyl 


F 


H 


OH 


amino acid 


acyl 


F 


H 


OMe 


amino acid 


acyl 


F 


H 


OEt 


amino acid 


acyl 


F 


H 


O-cyclopropyl 


amino acid 


acyl 


F 


H 


O-acetyl 


amino acid 


acyl 


F 


H 


SH 


amino acid 


acyl 


F 


H 


SMe 


amino acid 


acyl 


F 


H 


SEt 


amino acid 


acyl 


F 


H 


S-cyclopropyl 


amino acid 


acyl 


F 


H 


F 


amino acid 


acyl 


F 


H 


CI 


amino acid 


acyl 


F 


H 


Br 


acyl 


H 


NH 2 


H 


H 


acyl 


H 


NH 2 


H 


NH 2 


acyl 


H 


NH 2 


H 


NH-cyclopropyl 


acyl 


H 


NH 2 


H 


NH-methyl 


acyl 


H 


NH 2 


H 


NH-ethyl 


acyl 


H 


NH 2 


H 


NH-acetyl 


acyl 


H 


NH 2 


H 


OH 


acyl 


H 


NH 2 


H 


OMe 


acyl 


H 


NH 2 


H 


OEt 


acyl 


H 


NH 2 


H 


O-cyclopropyl 


acyl 


H 


NH 2 


H 


O-acetyl 1 


acyl 


H 


NH 2 


H 


SH 


acyl 


H 


NH 2 


H 


SMe 


acyl 


H 


NH 2 


H 


SEt 


acyl 


H 


NH 2 


H 


S-cyclopropyl 


acyl 


H 


NH 2 


H 


F 


acyl 


H 


NH 2 


H 


CI 


acyl 


H 


NH 2 


H 


Br 


acyl 


H 


NH 2 


H 


I 


acyl 


acyl 


NH 2 


H 


H 


acyl 


acyl 


NH 2 


H 


NH 2 


acyl 


acyl 


NH 2 


H 


NH-cyclopropyl 


acyl 


acyl 


NH 2 


H 


NH-methyl 


acyl 


acyl 


NH 2 


H 


NH-ethyl 


acyl 


acyl 


NH 2 


H 


NH-acetyl 


acyl 


acyl 


NH 2 


H 


OH 


acyl 


acyl 


NH 2 


H 


OMe 


acyl 


acyl 


NH 2 


H 


OEt 


acyl 


acyl 


NH 2 


H 


O-cyclopropyl 


acyl 


acyl 


NH 2 


H 


O-acetyl 



R 2 


R* 


X 1 


X 2 


Y 


acyl 


acyl 


NH 2 


H 


SH 


acyl 


acyl 


NH 2 


H 


SMe 


acyl 


acyl 


NH 2 


H 


SEt 


acyl 


acyl 


NH 2 


H 


S-cyclopropyl 


acyl 


acyl 


NH 2 


H 


F 


acy| 


acyl 


NH 2 


H 


CI 


acyl 


acyl 


NH 2 


H 


Br 


acyl 


acyl 


NH 2 


H 


I 


acyl 


amino acid 


NH 2 


H 


H 


acyl 


amino acid 


NH 2 


H 


NH 2 


acyl 


amino acid 


NH 2 


H 


NH-cyclopropyl 


acyl 


amino acid 


NH 2 


H 


NH-methyl 


acyl 


amino acid 


NH 2 


H 


NH-ethyl 


acyl 


amino acid 


NH 2 


H 


NH-acetyl 


acyl 


amino acid 


NH 2 


H 


OH 


acyl 


amino acid 


NH 2 


H 


OMe 


acyl 


amino acid 


NH 2 


H 


OEt 


acyl 


amino acid 


NH 2 


H 


O-cyclopropyl 


acyl 


amino acid 


NH 2 


H 


O-acetyl 


acyl 


amino acid 


NH 2 


H 


SH 


acyl 


amino acid 


NH 2 


H 


SMe 


acyl 


amino acid 


NH 2 


H 


SEt 


acyl 


amino acid 


NH 2 


H 


S-cyclopropyl 


acyl 


amino acid 


NH 2 


H 


F 


acyl 


amino acid 


NH 2 


H 


CI 


acyl 


amino acid 


NH 2 


H 


Br 


acyl 


amino acid 


NH 2 


H 


I 


H 


acyl 


NH 2 


H 


H 


H 


acyl 


NH 2 


H 


NH 2 


H 


acyl 


NH 2 


H 


NH-cyclopropyl 


H 


acyl 


NH 2 


H 


NH-methyl 


H 


acyl 


NH 2 


H 


NH-ethyl 


H 


acyl 


NH 2 


H 


NH-acetyl 


H 


acyl 


NH 2 


H 


OH 


H 


acyl 


NH 2 


H 


OMe 


H 


acyl 


NH 2 


H 


OEt 


H 


acyl 


NH 2 


H 


O-cyclopropyl 


H 


acyl 


NH 2 


H 


O-acetyl 


H 


acyl 


NH 2 


H 


SH 


H 


acyl 


NH 2 


H 


SMe 


H 


acyl 


NH 2 


H 


SEt 


H 


acyl 


NH 2 


H 


S-cyclopropyl 


H 


acyl 


NH 2 


H 


F 


H 


acyl 


NH 2 


H 


CI 


H 


acyl 


NH 2 


H 


Br 


H 


acyl 


NH 2 


H 


I 


H 


amino acid 


nh 2 


H 


H 



512 



R 2 


R 3 


X 1 


X 2 


Y 


H 


amino acid 


NH 2 


H 


NH 2 


H 


amino acid 


NH 2 


H 


NH-cyclopropyl 


H 


amino acid 


NH 2 


H 


NH-methyl 


H 


amino acid 


NH 2 


H 


NH-ethyl 


H 


amino acid 


NH 2 


H 


NH-acetyl 


H 


amino acid 


NH 2 


H 


OH 


H 


amino acid 


NH 2 


H 


OMe 


H 


amino acid 


NH 2 


H 


OEt 


H 


amino acid 


NH 2 


H 


O-cyclopropyl 


H 


amino acid 


NH 2 


H 


O-acetyl 


H 


amino acid 


NH 2 


H 


SH 


H 


amino acid 


NH 2 


H 


SMe 


H 


amino acid 


NH 2 


H 


SEt 


H 


amino acid 


NH 2 


H 


S-cyclopropyl 


H 


amino acid 


NH 2 


H 


F 


H 


amino acid 


NH 2 


H 


CI 


H 


amino acid 


NH 2 


H 


Br 


H 


amino acid 


NH 2 


H 


I 


amino acid 


amino acid 


NH 2 


H 


H 


amino acid 


amino acid 


NH 2 


H 


NH 2 


amino acid 


amino acid 


NH 2 


H 


NH-cyclopropyl 


amino acid 


amino acid 


NH 2 


H 


NH-methyl 


amino acid 


amino acid 


NH 2 


H 


NH-ethyl 


amino acid 


amino acid 


NH 2 


H 


NH-acetyl 


amino acid 


amino acid 


NH 2 


H 


OH 


amino acid 


amino acid 


NH 2 


H 


OMe 


amino acid 


amino acid 


NH 2 


H 


OEt 


amino acid 


amino acid 


NH 2 


H 


O-cyclopropyl 


amino acid 


amino acid 


NH 2 


H 


O-acetyl 


amino acid 


amino acid 


NH 2 


H 


SH 


amino acid 


amino acid 


NH 2 


H 


SMe 


amino acid 


amino acid 


NH 2 


H 


SEt 


amino acid 


amino acid 


NH 2 


H 


S-cyclopropyl 


amino acid 


amino acid 


NH 2 


H 


F 


amino acid 


amino acid 


NH 2 


H 


CI 


amino acid 


amino acid 


NH 2 


H 


Br 


amino acid 


amino acid 


NH 2 


H 


I 


amino acid 


H 


NH 2 


H 


H 


amino acid 


H 


NH 2 


H 


NH 2 


amino acid 


H 


NH 2 


H 


NH-cyclopropyl 


amino acid 


H 


NH 2 


H 


NH-methyl 


amino acid 


H 


NH 2 


H 


NH-ethyl 


amino acid 


H 


NH 2 


H 


NH-acetyl 


amino acid 


H 


NH 2 


H 


OH 


amino acid 


H 


NH 2 


H 


OMe 


amino acid 


H 


NH 2 


H 


OEt 


amino acid 


H 


NH 2 


H 


O-cyclopropyl 



513 



R 2 


R* 


X 1 


X 2 


Y 


amino acid 


H 


NH 2 


H 


O-acetyl 


amino acid 


H 


NH 2 


H 


SH 


amino acid 


H 


NH 2 


H 


SMe 


amino acid 


H 


NH 2 


H 


SEt 


amino acid 


H 


NH 2 


H 


S-cyclopropyl 


amino acid 


H 


NH 2 


H 


F 


amino acid 


H 


NH 2 


H 


CI 


amino acid 


H 


NH 2 


H 


Br 


amino acid 


H 


NH 2 


H 


I 


amino acid 


acyl 


NH 2 


H 


H 


amino acid 


acyl 


NH 2 


H 


NH 2 


amino acid 


acyl 


NH 2 


H 


NH-cyclopropyl 


amino acid 


acyl 


NH 2 


H 


NH-methyl 


amino acid 


acyl 


NH 2 


H 


NH-ethyl 


amino acid 


acyl 


NH 2 


H 


NH-acetyl 


amino acid 


acyl 


NH 2 


H 


OH 


amino acid 


acyl 


NH 2 


H 


OMe 


amino acid 


acyl 


NH 2 


H 


OEt 


amino acid 


acyl 


NH 2 


H 


O-cyclopropyl 


amino acid 


acyl 


NH 2 


H 


O-acetyl 


amino acid 


acyl 


NH 2 


H 


SH 


amino acid 


acyl 


NH 2 


H 


SMe 


amino acid 


acyl , 


NH 2 


H 


SEt 


amino acid 


acyl 


NH 2 


H 


S-cyclopropyl 


amino acid 


acyl 


NH 2 


H 


F 


amino acid 


acyl 


NH 2 


H 


CI 


amino acid 


acyl 


NH 2 


H 


Br 


amino acid 


acyl 


NH 2 


H 


I 


acyl 


H 


SH 


H 


H 


acyl 


H 


SH 


H 


NH 2 


acyl 


H 


SH 


H 


NH-cyclopropyl 


acyl 


H 


SH 


H 


NH-methyl 


acyl 


H 


SH 


H 


NH-ethyl 


acyl 


H 


SH 


H 


NH-acetyl 


acyl 


H 


SH 


H 


OH 


acyl 


H 


SH 


H 


OMe 


acyl 


H 


SH 


H 


OEt 


acyl 


H 


SH 


H 


O-cyclopropyl 


acyl 


H 


SH 


H 


O-acetyl 


acyl 


H 


SH 


H 


SH 


acyl 


T T 

H 


SH 


H 


SMe 


acyl 


H 


SH 


H 


SEt 


acyl 


H 


SH 


H 


S-cyclopropyl 


acyl 


H 


SH 


H 


F 


acyl 


H 


SH 


H 


CI 


acyl 


H 


SH 


H 


Br 


acyl 


H 


SH 


H 


I 



R 2 


R 3 


X 1 


X 2 


Y 


acyl 


acyl 


SH 


H 


H 


acyl 


acyl 


SH 


H 


NH 2 


acyl 


acyl 


SH 


H 


NH-cyclopropyl 


acyl 


acyl 


SH 


H 


NH-methyl 


acyl 


acyl 


SH 


H 


NH-ethyl 


acyl 


acyl 


SH 


H 


NH-acetyl 


acyl 


acyl 


SH 


H 


OH 


acyl 


acyl 


SH 


H 


OMe 


acyl 


acyl 


SH 


H 


OEt 


acyl 


acyl 


SH 


H 


O-cyclopropyl 


acyl 


acyl 


SH 


H 


O-acetyl 


acyl 


acyl 


SH 


H 


SH 


acyl 


acyl 


SH 


H 


SMe 


acyl 


acyl 


SH 


H 


SEt 


acyl 


acyl 


SH 


H 


S-cyclopropyl 


acyl 


acyl 


SH 


H 


F 


acyl 


acyl 


SH 


H 


CI 


acyl 


acyl 


SH 


H 


Br 


acyl 


acyl 


SH 


H 


I 


acyl 


amino acid 


SH 


H 


H 


acyl 


amino acid 


SH 


H 


NH 2 


acyl 


amino acid 


SH 


H 


NH-cyclopropyl 


acyl 


amino acid 


SH 


H 


NH-methyl 


acyl 


amino acid 


SH 


H 


NH-ethyl 


acyl 


amino acid 


SH 


H 


NH-acetyl 


acyl 


amino acid 


SH 


H 


OH 


acyl 


amino acid 


SH 


H 


OMe 


acyl 


amino acid 


SH 


H 


OEt 


acyl 


amino acid 


SH 


H 


O-cyclopropyl 


acyl 


amino acid 


SH 


H 


O-acetyl 


acyl 


amino acid 


SH 


H 


SH 


acyl 


amino acid 


SH 


H 


SMe 


acyl 


amino acid 


SH 


H 


SEt 


acyl 


amino acid 


SH 


H 


S-cyclopropyl 


acyl 


amino acid 


SH 


H 


F 


acyl 


amino acid 


SH 


H 


CI 


acyl 


amino acid 


SH 


H 


Br 


acyl 


amino acid 


SH 


H 


I 


H 


acyl 


SH 


H 


H 


H 


acyl 


SH 


H 


NH 2 


•T T 

H 


acyl 


SH 


H 


NH-cyclopropyl 


H 


acyl 


SH 


H 


NH-methyl 


H 


acyl 


SH 


H 


NH-ethyl 


H 


acyl 


SH 


H 


NH-acetyl 


H 


acyl 


SH 


H 


OH 


H 


acyl 


SH 


H 


OMe 


H 


acyl 


SH 


H 


OEt 



515 



R 2 


R 3 


X 1 


X 2 


Y 


H 


acyl 


SH 


H 


O-cyclopropyl 


H 


acyl 


SH 


H 


O-acetyl 


H 


acyl 


SH 


H 


SH 


H 


acyl 


SH 


H 


SMe 


H 


acyl 


SH 


H 


SEt 


H 


acyl 


SH 


H 


S-cyclopropyl 


H 


acyl 


SH 


H 


F 


H 


acyl 


SH 


H 


CI 


H 


acyl 


SH 


H 


Br 


H 


acyl 


SH 


H 


I 


H 


amino acid 


SH 


H 


H 


H 


amino acid 


SH 


H 


NH 2 


H 


amino acid [ 


SH 


H 


NH-cyclopropyl 


H 


amino acid 


SH 


H 


NH-methyl 


H 


amino acid 


SH 


H 


NH-ethyl 


H 


amino acid 


SH 


H 


NH-acetyl 


H 


amino acid 


SH 


H 


OH 


H 


amino acid 


SH 


H 


OMe 


H 


amino acid 


SH 


H 


OEt 


H 


amino acid 


SH 


H 


O-cyclopropyl 


H 


amino acid 


SH 


H 


O-acetyl 


H 


amino acid 


SH 


H 


SH 


H 


amino acid 


SH 


H 


SMe 


H 


amino acid 


SH 


H 


SEt 


H 


amino acid 


SH 


H 


S-cyclopropyl 


H 


amino acid 


SH 


H 


F 


H 


amino acid 


SH 


H 


Cl 


H 


amino acid 


SH 


H 


Br 


H 


amino acid 


SH 


H 


I 


amino acid 


amino acid 


SH 


H 


H 


amino acid 


amino acid 


SH 


H 


NH 2 


amino acid 


amino acid 


SH 


H 


NH-cyclopropyl 


amino acid 


amino acid 


SH 


H 


NH-methyl 


amino acid 


amino acid 


SH 


H 


NH-ethyl 


amino acid 


amino acid 


SH 


H 


NH-acetyl 


amino acid 


amino acid 


SH 


H 


OH 


amino acid 


amino acid 


SH 


H 


OMe 


amino acid 


amino acid 


SH 


H 


OEt 


amino acid 


amino acid 


SH 


H 


O-cyclopropyl 


amino acid 


amino acid 


SH 


H 


O-acetyl 


amino acid 


amino acid 


SH 


H 


SH 


amino acid 


amino acid 


SH 


H 


SMe 


amino acid 


amino acid 


SH 


H 


SEt 


amino acid 


amino acid 


SH 


H 


S-cyclopropyl 


amino acid 


amino acid 


SH 


H 


F 


amino acid 


amino acid 


SH 


H 


Cl 


amino acid 


amino acid 


SH 


H 


Br 



516 



R 2 


R 3 


X 1 


X 2 


Y 


amino acid 


amino acid 


SH 


H 


I 


amino acid 


H 


SH 


H 


H 


amino acid 


H 


SH 


H 


NH 2 


amino acid 


H 


SH 


H 


NH-cyclopropyl 


amino acid 


H 


SH 


H 


NH-methyl 


amino acid 


H 


SH 


H 


NH-ethyl 


amino acid 


H 


SH 


H 


NH-acetyl 


amino acid 


H 


SH 


H 


OH 


amino acid 


H 


SH 


H 


OMe 


amino acid 


H 


SH 


H 


OEt 


amino acid 


H 


SH 


H 


O-cyclopropyl 


amino acid 


H 


SH 


H 


O-acetyl 


amino acid 


H 


SH 


H 


SH 


amino acid 


H 


SH 


H 


SMe 


amino acid 


H 


SH 


H 


SEt 


amino acid 


H 


SH 


H 


S-cyclopropyl 


amino acid 


H 


SH 


H 


F 


amino acid 


H 


SH 


H 


CI 


amino acid 


H 


SH 


H 


Br 


amino acid 


H 


SH 


H 


I 


amino acid 


acyl 


SH 


H 


H 


amino acid 


acyl 


SH 


H 


NH 2 


amino acid 


acyl 


SH 


H 


NH-cyclopropyl 


amino acid 


acyl 


SH 


H 


NH-methyl 


amino acid 


acyl 


SH 


H 


NH-ethyl 


amino acid 


acyl 


SH 


H 


NH-acetyl 


amino acid 


acyl 


SH 


H 


OH 


amino acid 


acyl 


SH 


H 


OMe 


amino acid 


acyl 


SH 


H 


OEt 


amino acid 


acyl 


SH 


H 


O-cyclopropyl 


amino acid 


acyl 


SH 


H 


O-acetyl 


amino acid 


acyl 


SH 


H 


SH 


amino acid 


acyl 


SH 


H 


SMe 


amino acid 


acyl 


SH 


H 


SEt 


amino acid 


acyl 


SH 


H 


S-cyclopropyl 


amino acid 


acyl 


SH 


H 


F 


amino acid 


acyl 


SH 


H 


CI 


amino acid 


acyl 


SH 


H 


Br 


amino acid 


acyl 


SH 


H 


I 


acyl 


H 


OH 


H 


H 


acyl 


H 


OH 


H 


NH 2 


acyl 


H 


OH 


H 


NH-cyclopropyl 


acyl 


H 


OH 


H 


NH-methyl 


acyl 


H 


OH 


H 


NH-ethyl 


acyl 


H 


OH 


H 


NH-acetyl 


acyl 


H 


OH 


H 


OH 


acyl 


H 


OH 


H 


OMe 



R 


R 


i — 
X 1 


■ ■— m 

X 2 


Y 


acyl 


H 


OH 


H 


OEt 


acyl 


H 


OH 


H 


O-cyclopropyl 


acyl 


H 


OH 


H 


O-acetyl 


acyl 


H ! 


OH 


H 


SH 


acyl 


H 


OH 


H 


SMe 


acyl 


H 


OH 


H 


SEt 


acyl 


H 


OH 


H 


S-cyclopropyl 


acyl 


H 


OH 


H 


F 


acyl 


H 


OH 


H 


CI 


acyl 


H 


OH 


H 


Br 


acyl 


H 


OH 


H 


I 


acyl 


acyl 


OH 


H 


H 


acyl 


acyl 


OH 


H 


NH 2 


acyl 


acyl 


OH 


H 


NH-cyclopropyl 


acyl 


acyl 


OH 


H 


NH-methyl 


acyl 


acyl 


OH 


H 


NH-ethyl 


acyl 


acyl 


OH 


H 


NH-acetyl 


acyl 


acyl 


OH 


H 


OH 


acyl 


acyl 


OH 


H 


OMe 


acyl 


acyl 


OH 


H 


OEt 


acyl 


acyl 


OH 


H 


O-cyclopropyl 


acyl 


acyl 


OH 


H 


O-acetyl 


acyl 


acyl 


OH 


H 


SH 


acyl 


acyl 


OH 


H 


SMe 


acyl 


acyl 


OH 


H 


SEt 


acyl 


acyl 


OH 


H 


S-cyclopropyl 


acyl 


acyl 


OH 


H 


F 


acyl 


acyl 


OH 


H 


CI 


acyl 


acyl 


OH 


H 


Br 


acyl 


acyl 


OH 


H 


I 


acyl 


amino acid 


OH 


H 


H 


acyl 


amino acid 


OH 


H 


NH 2 


acyl 


amino acid 


OH 


H 


NH-cyclopropyl 


acyl 


amino acid 


OH 


H 


NH-methyl 


acyl 


amino acid 


OH 


H 


NH-ethyl 


acyl 


amino acid 


OH 


H 


NH-acetyl 


acyl 


amino acid 


OH 


H 


OH 


acyl 


amino acid 


OH 


H 


OMe 


acyl 


amino acid 


OH 


H 


OEt 


acyl 


amino acid 


OH 


H 


O-cyclopropyl 


acyl 


amino acid 


OH 


XT 

H 


O-acetyl 


acyl 


amino acid 


OH 


H 


SH 


acyl 


amino acid 


OH 


H 


SMe 


acyl 


amino acid 


OH 


H 


SEt 


acyl 


amino acid 


OH 


H 


S-cyclopropyl 


acyl 


amino acid 


OH 


H 


F 


acyl 


amino acid 


OH 


H 


CI 



518 



T 1 

R 


H 1 

R 


X 1 


X 2 


Y 


acyl 


amino acid 


OH 


H 


Br 


acyl 


amino acid 


OH 


H 


I 


H 


acyl 


OH 


H 


H 


H 


acyl 


OH 


H 


NH 2 


H 


acyl 


OH 


H 


NH-cyclopropyl 


H 


acyl 


OH 


H 


NH-methyl 


H 


acyl 


OH 


H 


NH-ethyl 


H 


acyl 


OH 


H 


NH-acetyl 


H 


acyl 


OH 


H 


OH 


H 


acyl 


OH 


H 


OMe 


H 


acyl 


OH 


H 


OEt 


H 


acyl 


OH 


H 


O-cyclopropyl 


H 


acyl 


OH 


H 


O-acetyl 


H 


acyl 


OH 


H 


SH 


H 


acyl 


OH 


H 


SMe 


H 


acyl 


OH 


H 


SEt 


H 


acyl 


OH 


H 


S-cyclopropyl 


H 


acyl 


OH 


H 


F 


H 


acyl 


OH 


H 


CI 


H 


acyl 


OH 


H 


Br 


H 


acyl 


OH 


H 


I 


H 


amino acid 


OH 


H 


H 


H 


amino acid 


OH 


H 


NH 2 


H 


amino acid 


OH 


H 


NH-cyclopropyl 


H 


amino acid 


OH 


H 


NH-methyl 


H 


amino acid 


OH 


H 


NH-ethyl 


H 


amino acid 


OH 


H 


NH-acetyl 


H 


amino acid 


OH 


H 


OH 


H 


amino acid 


OH 


H 


OMe 


H 


amino acid 


OH 


H 


OEt 


H 


amino acid 


OH 


H 


O-cyclopropyl 


H 


amino acid 


OH 


H 


O-acetyl 


H 


amino acid 


OH 


H 


SH 


H 


amino acid 


OH 


H 


SMe 


H 


amino acid 


OH 


H 


SEt 


H 


amino acid 


OH 


H 


S-cyclopropyl 


H 


amino acid 


OH 


H 


F 


H 


amino acid 


OH 


H 


CI 


H 


amino acid 


OH 


H 


Br 


H 


amino acid 


OH 


H 


I 


amino acid 


amino acid 


OH 


H 


H 


amino acid 


amino acid 


OH 


H 


NH 2 


amino acid 


amino acid 


OH 


H 


NH-cyclopropyl 


amino acid 


amino acid 


OH 


H 


NH-methyl 


amino acid 


amino acid 


OH 


H 


NH-ethyl 


amino acid 


amino acid 


OH 


H 


NH-acetyl 


amino acid 


amino acid 


OH 


H 


OH 



R 2 


R* 


X 1 


X 2 


Y 


amino acid 


amino acid 


OH 


H 


OMe 


amino acid 


amino acid 


OH 


H 


OEt 


amino acid 


amino acid 


OH 


H 


O-cyclopropyl 


amino acid 


amino acid 


OH 


H 


O-acetyl 


amino acid 


amino acid 


OH 


H 


SH 


amino acid 


amino acid 


OH 


H 


SMe 


amino acid 


amino acid 


OH 


H 


SEt 


amino acid 


amino acid 


OH 


H 


S-cyclopropyl 


amino acid 


amino acid 


OH 


H 


F 


amino acid 


amino acid 


OH 


H 


CI 


amino acid 


amino acid 


OH 


H 


Br 


amino acid 


amino acid 


OH 


H 


I 


amino acid 


H 


OH 


H 


H 


amino acid 


H 


OH 


H 


NH 2 


amino acid 


H 


OH 


H 


NH-cyclopropyl 


amino acid 


H 


OH 


H 


NH-methyl 


amino acid 


H 


OH 


H 


NH-ethyl 


amino acid 


H 


OH 


H 


NH-acetyl 


amino acid 


H 


OH 


H 


OH 


amino acid 


H 


OH 


H 


OMe 


amino acid 


H 


OH 


H 


OEt 


amino acid 


H 


OH 


H 


O-cyclopropyl 


amino acid 


H 


OH 


H 


O-acetyl 


amino acid 


H 


OH 


H 


SH 


amino acid 


H 


OH 


H 


SMe 


amino acid 


H 


OH 


H 


SEt 


amino acid 


H 


OH 


H 


S-cyclopropyl 


amino acid 


H 


OH 


H 


F 


amino acid 


H 


OH 


H 


CI 


amino acid 


H 


OH 


H 


Br 


amino acid 


H 


OH 


H 


I 


amino acid 


acyl 


OH 


H 


H 


amino acid 


acyl 


OH 


H 


NH 2 


amino acid 


acyl 


OH 


H 


NH-cyclopropyl 


amino acid 


acyl 


OH 


H 


NH-methyl 


amino acid 


acyl 


OH 


H 


NH-ethyl 


amino acid 


acyl 


OH 


H 


NH-acetyl 


amino acid 


acyl 


OH 


H 


OH 


amino acid 


acyl 


OH 


H 


OMe 


amino acid 


acyl 


OH 


H 


OEt 


ammo acid 


acyl 


OH 


H 


O-cyclopropyl 


amino acid 


acyl 


OH 


H 


O-acetyl 


amino acid 


acyl 


OH 


H 


SH 


amino acid 


acyl 


OH 


H 


SMe 


amino acid 


acyl 


OH 


H 


SEt 


amino acid 


acyl 


OH 


H 


S-cyclopropyl 


amino acid 


acyl 


OH 


H 


F 



520 



R 2 


R J 


X 1 


X 2 


Y 


amino acid 


acyl 


OH 


H 


CI 


amino acid 


acyl 


OH j 


H 


Br 


amino acid 


acyl 


OH 


H 


I 



521 



Table 3 



R 2 


R J 


R 6 


X 


Base 


acyl 


H 


CH 3 


o 


6-Methylthymine 


acyl 


H 


CH 3 


o 


6-Methyluracil 


acyl 


H 


CH 3 


0 


8-Methylguanine 


acyl 


H 


CH 3 


o 


6-Methylcytosine 


acyl 


H 


CH 3 


o 


8-Methyladenine 


acyl 


H 


CH 3 


o 


8-MethyIhypoxanthine 


acyl 


H 


CH 3 


o 


5 -Fluoro-6-methylcytosine 


acyl 


H 


CH 3 


0 


5 -Fluoro-6-methyluracil 


acyl 


H 


CH 3 


o 


2-Fluoro-8-methyladenine 


acyl 


H 


CH 3 


0 


2-Fluoro-8-methylhypoxanthine 


acyl 


H 


CH 3 


o 


2-amino-8-methyladenine 


acyl 


H 


CH 3 


o 


2-amino-8-methylhypoxanthine 


acyl 


H 


CH 3 


o 


2-N-acetyl-8-methylguanine 


acyl 


H 


CH 3 


0 


4-N-acetyl-8-methylcytosine 


acyl 


H 


CH 3 


o 


6-N-acetyl-8-methyladenine 


acyl 


H 


CH 3 


o 


4-N-acetyl-5-fluoro-8-methylcytosine 


acyl 


H 


CH 3 


o 


6-N-acetyl-2-fluoro-8-methyladenine 


acyl 


H 


CH 3 


o 


6-N-acetyl-2-amino-8-methyladenine 


acyl 


H 


CH 3 


o 


2-N-acetylamino-8-methyladenine 


acyl 


H 


CH 3 


0 


2-N-acetylamino-8-methylhypoxanthine 


acyl 


acyl 


CH 3 


o 


6-Methylthymine 


acyl 


acyl 


CH 3 


o 


6-Methyluracil 


acyl 


acyl 


CH 3 


o 


8-Methylguanine 


acyl 


acyl 


CH 3 


o 


6-Methylcytosine 


acyl 


acyl 


CH 3 


o 


8-Methyladenine 


acyl 


acyl 


CH 3 


o 


8-Methylhypoxanthine 


acyl 


acyl 


CH 3 


o 


5-Fluoro-6-methylcytosine 


acyl 


acyl 


CH 3 


o 


5-Fluoro-6-methyluracil 


acyl 


acyl 


CH 3 


0 


2-Fluoro-8-methyladenine 


acyl 


acyl 


CH 3 


o 


2-Fluoro-8-methylhypoxanthine 


acyl 


acyl 


CH 3 


o 


2-amino-8-methyladenine 


acyl 


acyl 


CH 3 


0 


2-amino-8-methylhypoxanthine 


acyl 


acyl 


CH 3 


o 


2-N-acetyl-8-methylguanine 


acyl 


acyl 


CH 3 


o 


4-N-acetyl-8-methylcytosine 


acyl 


acyl 


CH 3 


o 


6-N-acetyl-8-methyladenine 


acyl 


acyl 


CH 3 


0 


4-N-acetyl-5-fluoro-8-methylcytosine 


acyl 


acyl 


CH 3 


0 


6-N-acetyl-2-fluoro-8-methyladenine 


acyl 


acyl 


CH 3 


o 


6-N-acetyl-2^amino-8-methyladenine 


acyl 


acyl 


CH 3 


0 


2-N-acetylamino-8-methyladenine 


acyl 


acyl 


CH 3 


o 


2-N-acetylamino-8-methylhypoxanthine 


acyl 


amino acid 


CH 3 


0 


6-Methylthymine 


acyl 


amino acid 


CH 3 


0 


6-Methyluracil 


acyl 


amino acid 


CH 3 


0 


8-Methylguanine 


acyl 


amino acid 


CH 3 


0 


6-Methylcytosine 


acyl 


amino acid 


CH 3 


0 


8-Methyladenine 



522 



R 2 


R 3 


R 6 


X 


Base 


acyl 


amino acid 


CH 3 


o 


8-Methylhypoxanthine 


acyl 


amino acid 


CH 3 


0 


5-Fluoro-6-methylcytosine 


acyl 


amino acid 


CH 3 


0 


5 -Fluoro-6-methyluracil 


acyl 


amino acid 


CH 3 


o 


2-Fluoro-8-methyladenine 


acyl 


amino acid 


CH 3 


0 


2-Fluoro-8 -methylhypoxanthine 


acyl 


amino acid 


CH 3 


o 


2-amino-8-methyladenine 


acyl 


amino acid 


CH 3 


0 


2-amino-8-methylhypoxanthine 


acyl 


amino acid 


CH 3 


o 


2-N-acetyl- 8-methylguanine 


acyl 


amino acid 


CH 3 


o 


4-N-acetyl-8-methylcytosine 


acyl 


amino acid i 


CH 3 


o 


6-N-acetyl-8-methyladenine 


acyl 


amino acid 


CH 3 


0 


4-N-acetyl-5-fluoro-8-methylcytosine 


acyl 


amino acid 


CH 3 


0 


6-N-acetyl-2-fluoro-8-methyladenine 


acyl 


amino acid 


CH 3 


o 


6-N-acetyl-2-amino-8-methyladenine 


acyl 


amino acid 


CH 3 


0 


2-N-acetylamino-8-methyladenine 


acyl 


amino acid 


CH 3 


o 


2-N-acetylamino-8-methylhypoxanthine 


H 


acyl 


CH 3 


0 


6-Methylthymine 


H 


acyl 


CH 3 


0 


6-Methyluracil 


H 


acyl 


CH 3 


0 


8-Methylguanine 


H 


acyl 


CH 3 


0 


6-Methylcytosine 


H 


acyl 


CH 3 


o 


8-Methyladenine 


H 


acyl 


CH 3 


0 


8-Methylhypoxanthine 


H 


acyl 


CH 3 


o 


5-Fluoro-6-methylcytosine 


H 


acyl 


CH 3 


o 


5-Fluoro-6-methyluracil 


H 


acyl 


CH 3 


o 


2-Fluoro-8-methyladenine 


H 


acyl 


CH 3 


0 


2-FIuoro-8-methyIhypoxanthine 


H 


acyl 


CH 3 


o 


2-amino-8-methyladenine 


H 


acyl 


CH 3 


0 


2-amino-8-methylhypoxanthine 


H 


acyl 


CH 3 


0 


2-N-acetyl-8-methylguanine 


H 


acyl 


CH 3 


0 


4-N-acetyl-8-methylcytosine 


H 


acyl 


CH 3 


o 


6-N-acetyl-8-methyladenine 


H 


acyl 


CH 3 


0 


4-N-acetyl-5-fluoro-8-methylcytosine 


H 


acyl 


CH 3 


0 


6-N-acetyl-2-fluoro-8-methyladenine 


H 


acyl 


CH 3 


0 


6-N-acetyl-2-amino-8-methyladenine 


H 


acyl 


CH 3 


0 


2-N-acetylamino-8-methyladenine 


H 


acyl 


CH 3 


0 


2-N-acetyIamino-8-methylhypoxanthine 


H 


amino acid 


CH 3 


0 


6-Methylthymine 


H 


amino acid 


CH 3 


0 


6-Methyluracil 


H 


amino acid 


CH 3 


0 


8-Methylguanine 


H 


amino acid 


CH 3 


o 


6-Methylcytosine 


H 


amino acid 


CH 3 


0 


8-Methyladenine 


H 


amino acid 


CH 3 


o 


8-Methylhypoxanthine 


H 


amino acid 


CH 3 


0 


5-Fluoro-6-methylcytosine 


H 


amino acid 


CH 3 


0 


5-Fluoro-6-methyluracil 


H 


amino acid 


CH 3 


0 


2-Fluoro-8-methyladenine 


H 


amino acid 


CH 3 


0 


2-Fluoro-8-methylhypoxanthine 


H 


amino acid 


CH 3 


0 


2-amino-8-methyladenine 


H 


amino acid 


CH 3 


0 


2-amino-8-methyIhypoxanthine 
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R 2 


R* 


R* 


X 


Base 


H 


amino acid 


CH 3 


o 


2-N-acetyl-8-methyIguanine 


H 


amino acid 


CH 3 


0 


4-N-acetyl-8-methylcytosine 


H 


amino acid 


CH 3 


o 


6-N-acetyl- 8-methy ladenine 


H 


amino acid 


CH 3 


o 


4-N-acetyl-5-fluoro-8-methylcytosine 


H 


amino acid 


CH 3 


0 


6-N-acetyl-2-fluoro-8-methyladenine 


H 


amino acid 


CH 3 


o 


6-N-acetyl-2-amino-8-methyladenine 


H 


amino acid 


CH 3 


0 


2-N-acetylamino-8-methyladenine 


H 


amino acid 


CH 3 


o 


2-N-acetylamino-8-methylhypoxanthine 


amino acid 


amino acid 


CH 3 


o 


6-Methylthymine 


amino acid 


amino acid 


CH 3 


o 


6-Methyluracil 


amino acid 


amino acid 


CH 3 


o 


8-Methylguanine 


amino acid 


amino acid 


CH 3 


0 


6-Methylcytosine 


amino acid 


amino acid 


CH 3 


o 


8-Methyladenine 


amino acid 


amino acid 


CH 3 


0 


8-Methylhypoxanthine 


amino acid 


amino acid 


CH 3 


0 


5-Fluoro-6-methylcytosine 


amino acid 


amino acid 


CH 3 


0 


5-Fluoro-6-methyluracil 


amino acid 


amino acid 


CH 3 


0 


2-Fluoro-8-methyladenine 


amino acid 


amino acid 


CH 3 


0 


2-FIuoro-8-methylhypoxanthine 

— ^— i : 


amino acid 


amino acid 


CH 3 


o 


2-amino-8-methyladenine 


amino acid 


amino acid 


CH 3 


o 


2-amino-8-methylhypoxanthine 


amino acid 


amino acid 


CH 3 


0 


2-N-acetyl-8-methylguanine 


amino acid 


amino acid 


CH 3 


o 


4-N-acetyl-8-methylcytosine 


amino acid 


amino acid 


CH 3 


0 


6-N-acetyl-8-methyladenine 


amino acid 


amino acid 


CH 3 


0 


4-N-acetyl-5-fluoro-8-methylcytosine 


amino acid 


amino acid 


CH 3 


o 


6-N-acetyI-2-fluoro-8-methyIadenine 


amino acid 


amino acid 


CH 3 


0 


6-N-acetyl-2-amino-8-methyladenine 


amino acid 


amino acid 


CH 3 


0 


2-N-aeetylamino-8-methyladenine 


amino acid 


amino acid 


CH 3 


0 


2-N-acetylamino-8-methylhypoxanthine 


amino acid 


H 


CH 3 


0 


6-Methylthymine 


amino acid 


H 


CH 3 


0 


6-Methyluracil 


amino acid 


H 


CH 3 


0 


8-Methylguanine 


amino acid 


H 


CH 3 


o 


6-Methylcytosine 


amino acid 


H 


CH 3 


o 


8-Methyladenine 


amino acid 


H 


CH 3 


o 


8-Methylhypoxanthine 


amino acid 


H 


CH 3 


o 


5-Fluoro-6-methylcytosine 


amino acid 


H 


CH 3 


0 


5 -Fluoro-6-methy lurac il 


amino acid 


H 


CH 3 


0 


2-Fluoro-8-methyladenine 


amino acid 


H 


CH 3 


0 


2-Fluoro-8-methylhypoxanthine 


amino acid 


H 


CH 3 


o 


2-amino-8-methyladenine 


amino acid 


H 


CH 3 


0 


2-amino-8-methylhypoxanthine 


amino acid 


H 


CH 3 


o 


2-N-acetyl-8-methylguanine 


amino acid 


H 


CH 3 


o 


4-N-acetyl-8-methylcytosine 


amino acid 


H 


CH 3 


0 


6-N-acetyl-8-methyladenine 


amino acid 


H 


CH 3 


0 


4-N-acetyl-5-fluoro-8-methylcytosine 


amino acid 


H 


CH 3 


0 


6-N-acetyl-2-fluoro-8-methyladenine 


amino acid 


H 


CH 3 


o 


6-N-acetyl-2-amino-8-methyladenine 


amino acid 


H 


CH 3 


0 


2-N-acetylamino-8-methyIadenine 
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R 2 


R J 


R 6 


X 


Base 


amino acid 


H 


CH 3 


o 


2-N-acetylamino-8-methylhypoxanthine 


amino acid 


acyl 


CH 3 


0 


6-Methylthymine 


amino acid 


acyl 


CH 3 


o 


6-Methyluracil 


amino acid 


acyl 


CH 3 


0 


8-Methylguanine 


amino acid 


acyl 


CH 3 


o 


6-Methylcytosine 


amino acid 


acyl 


CH 3 


o 


8-Methyladenine 


amino acid 


acyl 


CH 3 


o 


8-Methylhypoxanthine 


amino acid 


acyl 


CH 3 


o 


5-Fluoro-6-methylcytosine 


amino acid 


acyl 


CH 3 


0 


5-Fluoro-6-methyluracil 


amino acid 


acyl 


CH 3 


o 


2-Fluoro-8-methyladenine 


amino acid 


acyl 


CH 3 


o 


2-Fluoro-8-methylhypoxanthine 


amino acid 


acyl 


CH 3 


o 


2-amino-8-methyladenine 


amino acid 


acyl 


CH 3 


o 


2-amino-8-methylhypoxanthine 


amino acid 


acyl 


CH 3 


o 


2-N-acetyl-8-methylguanine 


amino acid 


acyl 


CH 3 


o 


4-N-acetyl-8-methylcytosine 


amino acid 


acyl 


CH 3 


o 


6-N-acetyl-8-methyladenine 


amino acid 


acyl 


CH 3 


o 


4-N-acetyl-5-fluoro-8-methylcytosine 


amino acid 


acyl 


CH 3 j 


o 


6-N-acetyl-2-fluoro-8-methyladenine 


amino acid 


acyl 


CH 3 


o 


6-N-acetyl-2-amino-8-methyladenine 


amino acid 


acyl 


CH 3 


o 


2-N-acetylamino-8-methyladenine 


amino acid 


acyl 


CH 3 


o 


2-N-acetylamino-8-methylhypoxanthine 


acyl 


H 


CF 3 


o 


6-Methylthymine 


acyl 


H 


CF 3 


o 


6-Methyluracil 


acyl 


H 


CF 3 


o 


8-Methylguanine 


acyl 


H 


CF 3 


o 


6-Methylcytosine 


acyl 


H 


CF 3 


0 


8-Methyladenine 


acyl 


H 


CF 3 


o 


8-Methylhypoxanthine 


acyl 


H 


CF 3 


o 


5-Fluoro-6-methylcytosine 


acyl 


H 


CF 3 


o 


5-Fluoro-6-methyluracil 


acyl 


H 


CF 3 


o 


2-Fluoro-8-methyladenine 


acyl 


H 


CF 3 


o 


2-Fluoro-8 -methylhypoxanthine 


acyl 


H 


CF 3 


o 


2-amino-8-methyladenine 


acyl 


H 


CF 3 


0 


2-amino-8-methylhypoxanthine 


acyl 


H 


CF 3 


o 


2-N-acetyl-8-methylguanine 


acyl 


H 


CF 3 


o 


4-N-acetyl-8-methylcytosine 


acyl 


H 


CF 3 


0 


6-N-acetyl-8-methyladenine 


acyl 


H 


CF 3 


o 


4-N-acetyl-5-fluoro-8-methylcytosine 


acyl 


H 


CF 3 


o 


6-N-acetyl-2-fluoro-8-methyladenine 


acyl 


H 


CF 3 


0 


6-N-acetyl-2-amino-8-methyladenine 


acyl 


H 


CF 3 


0 


2-N-acetylamino-8-methyladenine 


acyl 


H 


CF 3 


o 


2-N-acetylamino-8-methylhypoxanthine 


acyl 


acyl 


CF 3 


0 


6-Methylthymine 


acyl 


acyl 


CF 3 


0 


6-Methyluracil 


acyl 


acyl 


CF 3 


0 


8-Methylguanine 


acyl 


acyl 


CF 3 


0 


6-Methylcytosine 


acyl 


acyl 


CF 3 


0 


8-Methyladenine 


acyl 


acyl 


CF 3 


0 


8-Methylhypoxanthine 
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R 2 


R 3 


R 6 


X 


Base 


acyl 


acyl 


CF 3 


o 


5-Fluoro-6-methylcytosine 


acyl 


acyl 


CF 3 


o 


5-Fluoro-6-methyluracil 


acyl 


acyl 


CF 3 


0 


2-FIuoro-8-methyladenine 


acyl 


acyl 


CF 3 


0 


2-Fluoro-8-methylhypoxanthine 


acyl 


acyl 


CF 3 


0 


2-amino-8-methyladenine 


acyl 


acyl 


CF 3 


o 


2-amino-8-methylhypoxanthine 


acyl 


acyl 


CF 3 


0 


2-N-acety 1- 8-methylguanine 


acyl 


acyl 


CF 3 


o 


4-N-acetyl-8-methylcytosine 


acyl 


acyl 


CF 3 


0 


6-N-acetyl-8-methyladenine 


acyl 


acyl 


CF 3 


o 


4-N-acetyl-5-fluoro-8-methylcytosine 


acyl 


acyl 


CF 3 


o 


6-N-acetyl-2-fluoro-8-methyladenine 


acyl 


acyl 


CF 3 


o 


6-N-acetyl-2-amino-8-methyladenine 


acyl 


acyl 


CF 3 


o 


2-N-acetylamino-8-methyladenine 


acyl 


acyl 


CF 3 


o 


2-N-acetylamino-8-methylhypoxanthine 


acyl 


amino acid 


CF 3 


o 


6-Methylthymine 


acyl 


amino acid 


CF 3 


o 


6-Methyluracil 


acyl 


amino acid 


CF 3 


0 


8-Methylguanine 


acyl 


amino acid 


CF 3 


o 


6-Methylcytosine 


acyl 


amino acid 


CF 3 


0 


8-Methyladenine 


acyl 


amino acid 


CF 3 


o 


8-Methylhypoxanthine 


acyl 


amino acid 


CF 3 


o 


5-Fluoro-6-methylcytosine 


acyl 


amino acid 


CF 3 


0 


5-Fluoro-6-methyluracil 


acyl 


amino acid 


CF 3 


o 


2-Fluoro-8-methyladenine 


acyl 


amino acid 


CF 3 


o 


2-Fluoro-8-methylhypoxanthine 


acyl 


amino acid 


CF 3 


o 


2-amino-8-methyladenine 


acyl 


amino acid 


CF 3 


o 


2-amino-8-methylhypoxanthine 


acyl 


amino acid 


CF 3 


o 


2-N-acetyl-8-methylguanine 


acyl 


amino acid 


CF 3 


o 


4^N-acetyl-8-methylcytosine 


acyl 


amino acid 


CF 3 


o 


6-N-acetyl-8-methyladenine 


acyl 


amino acid 


CF 3 


o 


4-N-acetyl-5-fluoro-8-methylcytosine 


acyl 


amino acid 


GF 3 


0 


6-N-acetyl-2-fluoro-8-methyladenine 


acyl 


amino acid 


CF 3 


o 


6-N-acetyl-2-amino-8-methyladenine 


acyl 


amino acid 


CF 3 


o 


2-N-acetylamino-8-methyladenine 


acyl 


amino acid 


CF 3 


o 


2-N-acetylamino-8-methylhypoxanthine 


H 


acyl 


CF 3 


0 


6-Methylthymine 


H 


acyl 


CF 3 


0 


6-Methyluracil 


H 


acyl 


CF 3 


0 


8-Methylguanine 


H 


acyl 


CF 3 


0 


6-Methylcytosine 


H 


acyl 


CF 3 


o 


8-Methyladenine 


H 


acyl 


CF 3 


o 


8-Methylhypoxanthine 


H 


acyl 


CF 3 


0 


5-Fluoro-6-methylcytosine 


H 


acyl 


CF 3 


0 


5 -Fluoro-6-methyluracil 


H 


acyl 


CF 3 


0 


2-Fluoro-8-methyladenine 


H 


acyl 


CF 3 


0 


2-Fluoro-8-methylhypoxanthine 


H 


acyl 


CF 3 


0 


2-amino-8-methyladenine 


H 


acyl 


CF 3 


0 


2-amino-8-methylhypoxanthine 


H 


acyl 


CF 3 


o 


2-N-acetyl-8-methyIguanine 
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R 2 


R J 


R 6 


X 


Base 


H j 


acyl 


CF 3 


o 


4-N-acetyl-8-methylcytosine 


H 


acyl 


CF 3 


o 


6-N-acetyl-8-methyladenine 


H 


acyl 


CF 3 


o 


4-N-acetyl-5-fluoro-8-methylcytosine 


H 


acyl 


CF 3 


0 


6-N-acetyl-2-fluoro-8-methyladenine 


H 


acyl 


CF 3 


o 


6-N-acetyl-2-amino-8-methyladenine 


H 


acyl 


CF 3 


o 


2-N-acetylamino-8-methyladenine 


H 


acyl 


CF 3 


0 


2-N-acetylamino-8-methylhypoxanthine 


H 


amino acid 


CF 3 


0 


6-Methylthymine 


H 


amino acid 


CF 3 


o 


6-Methyluracil 


H 


amino acid 


CF 3 


0 


8-Methylguanine 


H 


amino acid 


CF 3 


o 


6-Methylcytosine 


H 


amino acid 


CF 3 


o 


8-Methyladenine 


H 


amino acid 


CF 3 


o 


8-Methylhypoxanthine 


H 


amino acid 


CF 3 


o 


5 -F luoro-6-methylcytosine 


H 


amino acid 


CF 3 


o 


5-Fluoro-6-methyluracil 


H 


amino acid 


CF 3 


0 


2-Fluoro-8-methyladenine 


H 


amino acid 


CF 3 


o 


2-Fluoro-8-methylhypoxanthine 


H 


amino acid 


CF 3 


o 


2-amino-8-methyladenine 


H 


amino acid 


CF 3 


0 


2-amino-8-methylhypoxanthine 


H 


amino acid 


CF 3 


o 


2-N-acetyl-8-methylguanine 


H 


amino acid 


CF 3 


o 


4-N-acetyl-8-methylcytosine 


H 


amino acid 


CF 3 


0 


6-N-acetyl-8-methyladenine 


H 


amino acid 


CF 3 


o 


4-N-acetyl-5-fluoro-8-methylcytosine 


H 


amino acid 


CF 3 


o 


6-N-acetyl-2-fluoro-8-methyladenine 


H 


amino acid 


CF 3 


o 


6-N-acetyl-2-amino-8-methyladenine 


H 


amino acid 


CF 3 


0 


2-N-acetylamino-8-methyladenine 


H 


amino acid 


CF 3 


o 


2-N-acetylamino-8-methylhypoxanthine 


amino acid 


amino acid 


CF 3 


o 


6-Methylthymine 


amino acid 


amino acid 


CF 3 


o 


6-Methyluracil 


amino acid 


amino acid 


CF 3 


o 


8-Methylguanine 


amino acid 


amino acid 


CF 3 


0 


6-Methylcytosine 


amino acid 


amino acid 


CF 3 


o 


8-Methyladenine 


amino acid 


amino acid 


CF 3 


o 


8-Methylhypoxanthine 


amino acid 


amino acid 


CF 3 


0 


5-Fluoro-6-methylcytosine 


amino acid 


amino acid 


CF 3 


0 


5-Fluoro-6-methyluracil 


amino acid 


amino acid 


CF 3 


0 


2-Fluoro-8-methyladenine 


amino acid 


amino acid 


CF 3 


0 


2 -Fl uoro-8 -methylhypoxanthine 


amino acid 


amino acid 


CF 3 


0 


2-amino-8-methyladenine 


amino acid 


amino acid 


CF 3 


0 


2-amino-8-methylhypoxanthine 


amino acid 


amino acid 


CF 3 


0 


2-N-acetyl-8-methylguanine 


amino acid 


amino acid 


CF 3 


0 


4-N-acetyl-8-methylcytosine 


amino acid 


amino acid 


CF 3 


0 


6-N-acetyl-8-methyladenine 


amino acid 


amino acid 


CF 3 


0 


4-N-acetyl-5-fluoro-8-methylcytosine 


amino acid 


amino acid 


CF 3 


o 


6-N-acetyl-2-fluoro-8-methyIadenine 


amino acid 


amino acid 


CF 3 


0 


6-N-acetyl-2-amino-8-methyladenine 


amino acid 


amino acid 


CF 3 


0 


2-N-acetylamino-8-methyladenine 


amino acid 


amino acid 


CF 3 


0 


2-N-acetylamino-8-methylhypoxanthine 
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R 2 


R 3 


R 6 


X 


Base 


amino acid 


H 


CF 3 


o 


6-MethyIthymine 


amino acid 


H 


CF 3 


o 


6-Methyluracil 


amino acid 


H 


CF 3 


o 


8-Methylguanine 


amino acid 


H 


CF 3 


o 


6-Methyl cytosine 


amino acid 


H 


CF 3 


o 


8-Methyladenine 


amino acid 


H 


CF 3 


o 


8-Methylhypoxanthine 


amino acid 


H 


CF 3 


o 


5 -Fluoro-6-methylcytosine 


amino acid 


H 


CF 3 


o 


5 -Fluoro-6-methyluracil 


amino acid 


H 


CF 3 


o 


2-Fluoro-8-methyladenine 


amino acid 


H 


CF 3 


o 


2-Fluoro-8-methylhypoxanthine 


amino acid 


H 


CF 3 


o 


2-amino-8-methyladenine 


amino acid 


H 


CF 3 


o 


2-amino-8-methylhypoxanthine 


amino acid 


H 


CF 3 


o 


2-N-acetyl-8-methyIguanine 


amino acid 


H 


CF 3 


o 


4-N-acetyl-8-methylcytosine 


amino acid 


H 


CF 3 


o 


6-N-acetyl-8-methyladenine 


amino acid 


H 


CF 3 


o 


4-N-acetyl-5-fluoro-8-methylcytosine 


amino acid 


H 


CF 3 


o 


6-N-acetyl-2-fluoro-8-methyladenine 


amino acid 


H 


CF 3 


o 


6-N-acetyI-2-amino-8-methyIadenine 


amino acid 


H 


CF 3 


o 


2-N-acetylamino-8-methyladenine 

. . ~- 


amino acid 


H 


CF 3 


o 


2-N-acetylamino-8-methylhypoxanthine 


amino acid 


acyl 


CF 3 


o 


6-Methylthymine 


amino acid 


acyl 


CF 3 


o 


6-Methyluracil 


amino acid 


acyl 


CF 3 


o 


8-Methylguanine 


amino acid 


acyl 


CF 3 


o 


6-Methylcytosine 


amino acid 


acyl 


CF 3 


o 


8-Methyladenine 


amino acid 


acyl 


CF 3 


0 


8-Methylhypoxanthine 


amino acid 


acyl 


CF 3 


0 


5-Fluoro-6-methylcytosine 


amino acid 


acyl 


CF 3 


0 


5-Fluoro-6-methyluracil 


amino acid 


acyl 


CF 3 


o 


2-Fluoro-8-methyladenine 


amino acid 


acyl 


CF 3 


0 


2-FIuoro-8-methyIhypoxanthine 


amino acid 


acyl 


CF 3 


o 


2-amino-8-methyladenine 


amino acid 


acyl 


CF 3 


o 


2-amino-8-methylhypoxanthine 


amino acid 


acyl 


CF 3 


0 


2-N-acetyl-8-methylguanine 


amino acid 


acyl 


CF 3 


o 


4-N-acetyl-8-methylcytosine 


amino acid 


acyl 


CF 3 


0 


6-N-acetyl-8-methyladenine 


amino acid 


acyl 


CF 3 


0 


4-N-acetyl-5-fluoro-8-methylcytosine 


amino acid 


acyl 


CF 3 


0 


6-N-acetyl-2-fluoro-8-methyladenine 


amino acid 


acyl 


CF 3 


0 


6-N-acetyl-2-amino-8-methyladenine 


amino acid 


acyl 


CF 3 


0 


2-N-acetylamino-8-methyladenine 


amino acid 


acyl 


CF 3 


0 


2-N-acetylamino-8-methylhypoxanthine 


acyl 


H 


CH 3 


s 


6-Methylthymine 


acyl 


H 


CH 3 


s 


6-Methyluracil 


acyl 


H 


CH 3 


s 


8-Methylguanine 


acyl 


H 


CH 3 


s 


6-Methylcytosine 


acyl 


H 


CH 3 


s 


8-Methyladenine 


acyl 


H 


CH 3 


s 


8-Methylhypoxanthine 


acyl 


H 


CH 3 


s 


5-Fluoro-6-methylcytosine 
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R 2 


R 3 


R 6 


X 


Base 


acyl 


H 


CH 3 


s 


5-Fluoro-6-methyluracil 


acyl 


H 


CH 3 


s 


2-Fluoro-8-methyladenine 


acyl 


H 


CH 3 


s 


2-Fluoro-8-methylhypoxanthine 


acyl 


H 


CH 3 


s 


2-amino-8-methyladenine 


acyl 


H 


CH 3 


s 


2-amino-8-methylhypoxanthine 


acyl 


H 


CH 3 


s 


2-N-acetyl-8-methylguanine 


acyl 


H 


CH 3 


s 


4-N-acetyl-8-methylcytosine 


acyl 


H 


CH 3 


s 


6-N-acetyl-8-methyladenine 


acyl 


H 


CH 3 


s 


4-N-acetyl-5-fluoro-8-methylcytosine 


acyl 


H 


CH 3 


s 


6-N-acetyl-2-fluoro-8-methyladenine 


acyl 


H 


CH 3 


s 


6-N-acetyl-2-am ino-8-methyladenine 


acyl 


H 


CH 3 


s 


2-N-acetylamino-8-methyladenine 


acyl 


H 


CH 3 


s 


2-N-acetylamino-8-methylhypoxanthine 


acyl 


acyl 


CH 3 


s 


6-Methylthymine 


acyl 


acyl 


CH 3 


s 


6-Methyluracil 


acyl 


acyl 


CH 3 


s 


8-Methylguanine 


acyl 


acyl 


CH 3 


s 


6-Methylcytosine 


acyl 


acyl 


CH 3 


s 


8-Methyladenine 


acyl 


acyl 


CH 3 


s 


8-Methylhypoxanthine 


acyl 


acyl 


CH 3 


s 


5-Fluoro-6-methylcytosine 


acyl 


acyl 


CH 3 


s 


5-Fluoro-6-methyluracil 


acyl 


acyl 


CH 3 


s 


2-Fluoro-8-methyladenine 


acyl 


acyl 


CH 3 


s 


2-Fluoro-8-methylhypoxanthine 


acyl 


acyl 


CH 3 


s 


2-amino-8-methyladenine 


acyl 


acyl 


CH 3 


s 


2-amino-8-methylhypoxanthine 


acyl 


acyl 


CH 3 


s 


2-N-acetyl-8-methylguanine 


acyl 


acyl 


CH 3 


s 


4-N-acetyl-8-methylcytosine 


acyl 


acyl 


CH 3 


s 


6-N-acetyl -8-methylad enine 


acyl 


acyl 


CH 3 


s 


4-N-acetyl-5-fluoro-8-methylcytosine 


acyl 


acyl 


CH 3 


s 


6-N-acetyl-2-fluoro-8-methyladenine 


acyl 


acyl 


CH 3 


s 


6-N-acetyl-2-amino-8-methyladenine 


acyl 


acyl 


CH 3 


s 


2-N-acetylamino-8-methyladenine 


acyl 


acyl 


CH 3 


s 


2-N-acetylamino-8-methylhypoxanthine 


acyl 


amino acid 


CH 3 


s 


6-Methylthymine 


acyl 


amino acid 


CH 3 


s 


6-Methyluracil 


acyl 


amino acid 


CH 3 


s 


8-Methylguanine 


acyl 


amino acid 


CH 3 


s 


6-Methylcytosine 


acyl 


amino acid 


CH 3 


s 


8-Methyladenine 


acyl 


amino acid 


CH 3 


s 


8-Methylhypoxanthine 


acyl 


amino acid 


CH 3 


s 


5-Fluoro-6-methylcytosine 


acyl 


amino acid 


CH 3 


s 


5-Fluoro-6-methyluracil 


acyl 


amino acid 


CH 3 


s 


2-FIuoro-8-methyladenine 


acyl 


amino acid 


CH 3 


s 


2-Fluoro-8-methylhypoxanthine 


acyl 


amino acid 


CH 3 


s 


2-amino-8-methyladenine 


acyl 


amino acid 


CH 3 


s 


2-amino-8-methylhypoxanthine 


acyl 


amino acid 


CH 3 


s 


2-N-acetyl-8-methylguanine 


acyl 


amino acid 


CH 3 


s 


4-N-acetyl-8-methylcytosine 
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R 2 


R* 


R b 


X 


Base 


acyl 


amino acid 


CH 3 


s 


6-N-acetyl-8-methyIadenine 


acyl 


amino acid 


CH 3 


s 


4-N-acetyl-5-fluoro-8-methylcytosine 


acyl 


amino acid 


CH 3 


s 


6-N-acetyl-2-fluoro-8-methyladenine 


acyl 


amino acid 


CH 3 


s 


6-N-acetyl-2-amino-8-methyladenine 


acyl 


amino acid 


CH 3 


s 


2-N-acetylamino-8-methyladenine 


acyl 


amino acid 


CH 3 


s 


2-N-acetylamino-8-methylhypoxanthine 


H 


acyl 


CH 3 


s 


6-Methylthymine 


H 


acyl 


CH 3 


s 


6-Methyluracil 


H 


acyl 


CH 3 


s 


8-Methylguanine 


H 


acyl 


CH 3 


s 


6-Methylcytosine 


H 


acyl 


CH 3 


s 


8-Methyladenine 


H 


acyl 


CH 3 


s 


8 -Methy lhypoxanthine 


H 


acyl 


CH 3 


s 


5 -FIuoro-6-methyIcytosine 


H 


acyl 


CH 3 


s 


5 -Fluoro-6-methyluracil 


H 


acyl 


CH 3 


s 


2-Fluoro-8-methyladenine 


H 


acyl 


CH 3 


s 


2-Fluoro-8-methylhypoxanthine 


H 


acyl 


CH 3 


s 


2-amino-8-methyladenine 


H 


acyl 


CH 3 


s 


2-amino-8-methylhypoxanthine 


H 


acyl 


CH 3 


s 


2-N-acetyl-8-methylguanine 


H 


acyl 


CH 3 


s 


4-N-acetyl-8-methylcytosine 


H 


acyl 


CH 3 


s 


6-N-acetyl-8-methyladenine 


H 


acyl 


CH 3 


s 


4-N-acetyl-5-fluoro-8-methylcytosine 


H 


acyl 


CH 3 


s 


6-N-acetyl-2-fluoro-8-methyladenine 


H 


acyl 


CH 3 


s 


6-N-acetyl-2-amino-8-methyladenine 


H 


acyl 


CH 3 


s 


2-N-acetylamino-8-methyladenine 


H 


acyl 


CH 3 


s 


2-N-acetylamino-8-methylhypoxanthine 


H 


amino acid 


CH 3 


s 


6-Methylthymine 


H 


amino acid 


CH 3 


s 


6-Methyluracil 


H 


amino acid 


CH 3 


s 


8-Methylguanine 


H 


amino acid 


CH 3 


s 


6-Methylcytosine 


H 


amino acid 


CH 3 


s 


8 -Methy ladenine 


H 


amino acid 


CH 3 


s 


8-Methylhypoxanthine 


H 


amino acid 


CH 3 


s 


5 -Fluoro-6-methylcytosine 


H 


amino acid 


CH 3 


s 


5-Fluoro-6-methyluracil 


H 


amino acid 


CH 3 


s 


2-Fluoro-8-methyladenine 


H 


amino acid 


CH 3 


s 


2-Fluoro-8-methylhypoxanthine 


H 


amino acid 


CH 3 


s 


2-amino-8-methyladenine 


H 


amino acid 


CH 3 


s 


2-amino-8-methylhypoxanthine 


H 


amino acid 


CH 3 


s 


2-N-acetyl-8-methylguanine 


H 


amino acid 


CH 3 


s 


4-N-acetyl-8-methylcytosine 


H 


amino acid 


CH 3 


s 


6-N-acetyl-8-methyladenine 


H 


amino acid 


CH 3 


s 


4-N-acetyl-5-fluoro-8-methyIcytosine 


H 


amino acid 


CH 3 


s 


6-N-acetyl-2-fluoro-8-methyladenine 


H 


amino acid 


CH 3 


s 


6-N-acetyl-2-amino-8-methyladenine 


H 


amino acid 


CH 3 


s 


2-N-acetylamino-8-methyladenine 


H 


amino acid 


CH 3 


s 


2-N-acetylamino-8-methylhypoxanthine 


amino acid 


amino acid 


CH 3 


s 


6-Methylthymine 
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R 2 


R 3 


R 6 


X 


Base 


amino acid 


amino acid 


CH 3 


s 


6-Methyluracil 


amino acid 


amino acid 


CH 3 


s 


8-Methylguanine 


amino acid 


amino acid 


CH 3 


s 


6-Methylcytosine 


amino acid 


amino acid 


CH 3 


s 


8-Methyladenine 


amino acid 


amino acid 


CH 3 


s 


8-Methylhypoxanthine 


amino acid 


amino acid 


CH 3 


s 


5 -Fluoro-6-methylcytosine 


amino acid 


amino acid 


CH 3 


s 


5 -Fluoro-6-methyluracil 


amino acid 


amino acid 


CH 3 


s 


2-Fluoro-8-methyladenine 


amino acid 


amino acid 


CH 3 


s 


2-Fluoro-8-methylhypoxanthine 


amino acid 


amino acid 


CH 3 


s 


2-amino-8-methyladenine 


amino acid 


amino acid 


CH 3 


s 


2-amino-8-methylhypoxanthine 


amino acid 


amino acid 


CH 3 


s 


2-N-acetyl-8-methylguanine 


amino acid 


amino acid 


CH 3 


s 


4-N-acetyl-8-methyIcytosine 


amino acid 


amino acid 


CH 3 


s 


6-N-acetyl-8-methyladenine 


amino acid 


amino acid 


CH 3 


s 


4-N-acetyl-5-fluoro-8-methylcytosine 


amino acid 


amino acid 


CH 3 


s 


6-N-acetyl-2-fluoro-8-methyladenine 


amino acid 


amino acid 


CH 3 


s 


6-N-acetyl-2-amino-8-methyladenine 


amino acid 


amino acid 


CH 3 


s 


2-N-acetylamino-8-methyladenine 


amino acid 


amino acid 


CH 3 


s 


2-N-acetylamino-8-methylhypoxanthine 


amino acid 


H 


CH 3 


s 


6-Methylthymine 


amino acid 


H 


CH 3 


s 


6-Methyluracil 


amino acid 


H 


CH 3 


s 


8-Methylguanine 


amino acid 


H 


CH 3 


s 


6-Methylcytosine 


amino acid 


H 


CH 3 


s 


8-Methyladenine 


amino acid 


H 


CH 3 


s 


8-Methylhypoxanthine 


amino acid 


H 


CH 3 


s 


5 -Fluoro-6-methylcytosine 


amino acid 


H 


CH 3 


s 


5-Fluoro-6-methyluracil 


amino acid 


H 


CH 3 


s 


2-Fluoro-8-methyladenine 


amino acid 


H 


CH 3 


s 


2-Fluoro-8'methylhypoxanthine 


amino acid 


H 


CH 3 


s 


2-amino-8-methyladenine 


amino acid 


H 


CH 3 


s 


2-amino-8-methylhypoxanthine 


amino acid 


H 


CH 3 


s 


2 -N-acetyl-8-methylguani ne 


amino acid 


H 


CH 3 


s 


4-N-acetyl-8-methylcytosine 


amino acid 


H 


CH 3 


s 


6-N-acetyl-8-methyladenine 


amino acid 


H 


CH 3 


s 


4-N-acetyl-5-fluoro-8-methylcytosine 


amino acid 


H 


CH 3 


s 


6-N-acetyl-2-fluoro-8-methyladenine 


amino acid 


H 


CH 3 


s 


6-N-acetyl-2-amino-8-methyladenine 


amino acid 


H 


CH 3 


s 


2-N-acetylamino-8-methyladenine 


amino acid 


H 


CH 3 


s 


2-N-acetylamino-8-methylhypoxanthine 


amino acid 


acyl 


CH 3 


s 


6-Methylthymine 


amino acid 


acyl 


CH 3 


s 


6-Methyluracil 


amino acid 


acyl 


CH 3 


s 


8-Methylguanine 


amino acid 


acyl 


CH 3 


s 


6-Methylcytosine 


amino acid 


acyl 


CH 3 


s 


8-Methyladenine 


amino acid 


acyl 


CH 3 


s 


8-Methylhypoxanthine 


amino acid 


acyl 


CH 3 


s 


5 -Fluoro-6-methylcytosine 


amino acid 


acyl 


CH 3 


s 


5 -Fluoro-6-methyluracil 
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R 2 


R 3 


R 6 


X 


Base 


amino acid 


acyl 


CH 3 


s 


2-Fluoro-8-methyladenine 


amino acid 


acyl 


CH 3 


s 


2-Fluoro-8-methylhypoxanthine 


amino acid 


acyl 


CH 3 


s 


2-amino-8-methyladenine 


amino acid 


acyl 


CH 3 


s 


2-amino-8-methylhypoxanthine 


amino acid 


acyl 


CH 3 


s 


2-N-acetyl-8-methylguanine 


amino acid 


acyl 


CH 3 


s 


4-N-acetyl- 8-methylcytosine 


amino acid 


acyl 


CH 3 


s 


6-N-acetyl-8-methyladenine 


amino acid ! 


acyl 


CH 3 


s 


4-N-acetyl-5-fluoro-8-methylcytosine 


amino acid 


acyl 


CH 3 


s 


6-N-acetyl-2-fluoro-8-methyIadenine 


amino acid 


acyl 


CH 3 


s 


6-N-acetyl-2-amino-8-methyladenine 


amino acid 


acyl 


CH 3 


s 


2-N-acetylamino-8-methyladenine 


amino acid 


acyl 


CH 3 


s 


2-N-acetylamino-8-methylhypoxanthine 


acyl 


H 


CF 3 


s 


6-MethyIthymine 


acyl 


H 


CF 3 


s 


6-Methyluracil 


acyl 


H 


CF 3 


s 


8-Methylguanine 


acyl 


H 


CF 3 


s 


6-Methylcytosine 


acyl 


H 


CF 3 


s 


8-Methyladenine 


acyl 


H 


CF 3 


s 


8-Methylhypoxanthine 


acyl 


H 


CF 3 


s 


5-Fluoro-6-methylcytosine 


acyl 


H 


CF 3 


s 


5-Fluoro-6-methyluracil 


acyl 


H 


CF 3 


s 


2-Fluoro-8-methyladenine 


acyl 


H 


CF 3 


s 


2-Fluoro-8-methylhypoxanthine 


acyl 


H 


CF 3 


s 


2-amino-8-methyladenine 


acyl 


H 


CF 3 


s 


2-amino-8-methylhypoxanthine 


acyl 


H 


CF 3 


s 


2-N-acetyl-8-methylguanine 


acyl 


H 


CF 3 


s 


4-N-acetyl-8-methylcytosine 


acyl 


H 


CF 3 


s 


6-N-acetyl-8-methyladenine 


acyl 


H 


CF 3 


s 


4-N-acetyl-5-fluoro-8-methylcytosine 


acyl 


H 


CF 3 


s 


6-N-acetyl-2-fluoro-8-methyladenine 


acyl 


H 


CF 3 


s 


6-N-acetyl-2-amino-8-methyladenine 


acyl 


H 


CF 3 


s 


2-N-acetylamino-8-methyladenine 


acyl 


H 


CF 3 


s 


2-N-acetylamino-8-methylhypoxanthine 


acyl 


acyl 


CF 3 


s 


6-Methylthymine 


acyl 


acyl 


CF 3 


s 


6-Methyluracil 


acyl 


acyl 


CF 3 


s 


8-Methylguanine 


acyl 


acyl 


CF 3 


s 


6-Methylcytosine 


acyl 


acyl 


CF 3 


s 


8-Methyladenine 


acyl 


acyl 


CF 3 


s 


8-Methylhypoxanthine 


acyl 


acyl 


CF 3 


s 


5 -Fluoro-6-methy Icytosine 


acyl 


acyl 


CF 3 


s 


5-Fluoro-6-methyluracil 


acyl 


acyl 


CF 3 


s 


2-Fluoro-8-methyladenine 


acyl 


acyl 


CF 3 


s 


2-Fluoro-8-methylhypoxanthine 


acyl 


acyl 


CF 3 


s 


2-amino-8-methyladenine 


acyl 


acyl 


CF 3 


s 


2-amino-8-methylhypoxanthine 


acyl 


acyl 


CF 3 


s 


2-N-acetyl-8-methylguanine 


acyl 


acyl 


CF 3 


s 


4-N-acetyl-8-methylcytosine 


acyl 


acyl 


CF 3 


s 


6-N-acetyl-8-methyladenine 
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R 2 


R 3 


R 6 


X 


Base 


acyl 


acyl 


CF 3 


s 


4-N-acetyl-5-fluoro-8-methylcytosine 


acyl 


acyl 


CF 3 


s 


6-N-acetyl-2-fluoro-8-methyladenine 


acyl 


acyl 


CF 3 


s 


6-N-acetyl-2-amino-8-methyladenine 


acyl 


acyl 


CF 3 


s 


2-N-acetylamino-8-methyladenine 


acyl 


acyl 


CF 3 


s 


2-N-acetylamino-8-methylhypoxanthine 


acyl 


amino acid 


CF 3 


s 


6-Methylthymine 


acyl 


amino acid 


CF 3 


s 


6-Methyluracil 


acyl 


amino acid 


CF 3 


s 


8-Methylguanine 


acyl 


amino acid 


CF 3 


s 


6-Methylcytosine 


acyl 


amino acid 


CF 3 


s 


8-Methyladenine 


acyl 


amino acid 


CF 3 


s 


8-Methylhypoxanthine 


acyl 


amino acid 


CF 3 


s 


5-Fluoro-6-methylcytosine 


acyl 


amino acid 


CF 3 


s 


5-Fluoro-6-methyluracil 


acyl 


amino acid 


CF 3 


s 


2-Fluoro-8-methyladenine 


acyl 


amino acid 


CF 3 


s 


2-Fluoro-8-methylhypoxanthine 


acyl 


amino acid 


CF 3 


s 


2-amino-8-methyladenine 


acyl 


amino acid 


CF 3 


s 


2-amino-8-methylhypoxanthine 


acyl 


amino acid 


CF 3 


s 


2-N-acetyl-8-methylguanine 


acyl 


amino acid 


CF 3 


s 


4-N-acetyl-8-methylcytosine 


acyl 


amino acid 


CF 3 


s 


6-N-acetyl-8-methyladenine 


acyl 


amino acid 


CF 3 


s 


4-N-acetyl-5-fluoro-8-methylcytosine 


acyl 


amino acid 


CF 3 


s 


6-N-acetyl-2-fluoro-8-methyladenine 


acyl 


amino acid 


CF 3 


s 


6-N-acetyl-2-amino-8-methyladenine 


acyl 


amino acid 


CF 3 


s 


2-N-acetylamino~8-methyladenine 


acyl 


amino acid 


CF 3 


s 


2-N-acetylamino-8-methylhypoxanthine 


H 


acyl 


CF 3 


s 


6-Methylthymine 


H 


acyl 


CF 3 


s 


6-Methyluracil 


H 


acyl 


CF 3 


s 


8-Methylguanine 


H 


acyl 


CF 3 


s 


6-Methylcytosine 


H 


acyl 


CF 3 


s 


8-Methyladenine 


H 


acyl 


CF 3 


s 


8-Methylhypoxanthine 


H 


acyl 


CF 3 


s 


5 -Fluoro-6-methy lcytosine 


H 


acyl 


CF 3 


s 


5-Fluoro-6-methyluracil 


H 


acyl 


CF 3 


s 


2-Fluoro-8-methyladenine 


H 


acyl 


CF 3 


s 


2-Fluoro-8-methylhypoxanthine 


H 


acyl 


CF 3 


s 


2-amino-8-methyladenine 


H 


acyl 


CF 3 


s 


2-amino-8-methylhypoxanthine 


H 


acyl 


CF 3 


s 


2-N-acetyl-8-methylguanine 


H 


acyl 


CF 3 


s 


4 -N-acety 1- 8 -methy lcytosine 


H 


acyl 


CF 3 


s 


6-N-acetyl-8-methyladenine 


H 


acyl 


CF 3 


s 


4-N«acetyl-5-fluoro-8-methylcytbsine 


H N 


acyl 


CF 3 


s 


6-N-acetyl-2-fluoro-8-methyladenine 


H 


acyl 


CF 3 


s 


6-N-acetyl-2-amino-8-methyladenine 


H 


acyl 


CF 3 


s 


2-N-acetylamino-8-methyladenine 


H 


acyl 


CF 3 


s 


2-N-acetylamino-8-methylhypoxanthine 


H 


amino acid 


CF 3 


s 


6-Methylthymine 


H 


amino acid 


CF 3 


s 


6-Methyluracil j 
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R 


— — 
R 


R 6 


X 


Base 


H 


amino acid 


CF 3 


s 


8-Methylguanine 


H 


amino acid 


CF 3 


s 


6-Methylcytosine 


H 


amino acid 


CF 3 


s 


8-Methyladenine 


H 


amino acid 


CF 3 


s 


8-Methylhypoxanthine 


H 


amino acid 


CF 3 


s 


5-Fluoro-6-methylcytosine 


H 


amino acid 


CF 3 


s 


5-FIuoro-6-methyluracil 


H 


amino acid 


CF 3 


s 


2-Fluoro-8-methyladenine 


H 


amino acid 


CF 3 


s 


2-Fluoro-8-methylhypoxanthine 


H 


amino acid 


CF 3 


s 


2-amino-8-methyladenine 


H 


amino acid 


CF 3 


s 


2-amino-8-methylhypoxanthine 


H 


amino acid 


CF 3 


s 


2-N-acetyl-8-methylguanine 


H 


amino acid 


CF 3 


s 


4-N-acetyl-8-methylcytosine 


H 


amino acid 


CF 3 


s 


6-N-acetyI-8-methyIadenine 


H 


amino acid 


CF 3 


s 


4-N-acetyl-5-fluoro-8-methylcytosine 


H 


amino acid 


CF 3 


s 


6-N-acetyl-2-fluoro-8-methyladenine 


H 


amino acid 


CF 3 


s 


6-N-acetyl-2-amino-8-methyladenine 


H 


amino acid 


CF 3 


s 


2-N-acetylamino-8-methyladenine 


H 


amino acid 


CF 3 


s 


2-N-acetylamino-8-methylhypoxanthine 


amino acid 


amino acid 


CF 3 


s 


6-Methylthymine 


amino acid 


amino acid 


CF 3 


s 


6-Methyluracil 


amino acid 


amino acid 


CF 3 


s 


8-Methylguanine 


amino acid 


amino acid 


CF 3 


s 


6-Methylcytosine 


amino acid 


amino acid 


CF 3 


s 


8-Methyladenine 


amino acid 


amino acid 


CF 3 


s 


8-Methylhypoxanthine 


amino acid 


amino acid 


CF 3 


s 


5-Fluoro-6-methylcytosine 


amino acid 


amino acid 


CF 3 


s 


5-Fluoro-6-methyluracil 


amino acid 


amino acid 


CF 3 


s 


2-Fluoro-8-methyladenine 


amino acid 


amino acid 


CF 3 


s 


2-Fluoro-8-methylhypoxanthine 


amino acid 


amino acid 


CF 3 


s 


2-amino-8-methyladenine 


amino acid 


amino acid 


CF 3 


s 


2-amino-8-methylhypoxanthine 


amino acid 


amino acid 


CF 3 


s 


2-N-acetyl-8-methylguanine 


amino acid 


amino acid 


CF 3 


s 


4-N-acetyl-8-methylcytosine 


amino acid 


amino acid 


CF 3 


s 


6-N-acetyl-8~methyladenine 


amino acid 


amino acid 


CF 3 


s 


4-N-acetyl-5-fluoro-8-methylcytosine 


amino acid 


amino acid 


CF 3 


s 


6-N-acetyl-2-fluoro-8-methyladenine 


amino acid 


amino acid 


CF 3 


s 


6-N-acetyl-2-amino-8-methyladenine 


amino acid 


amino acid 


CF 3 


s 


2-N-acetylamino-8-methyladenine 


amino acid 


amino acid 


CF 3 


s 


2-N-acetylamino-8-methylhypoxanthine 


amino acid 


H 


CF 3 


s 


6-Methylthymine 


amino acid 


H 


CF 3 


s 


6-Methyluracil 


amino acid 


IT 

rl 


CF 3 




8-Methylguanine 


amino acid 


H 


CF 3 


s 


6-Methylcytosine 


amino acid 


H 


CF 3 


s 


8-Methyladenine 


amino acid 


H 


CF 3 


s 


8-Methylhypoxanthine 


amino acid 


H 


CF 3 


s 


5-Fluoro-6-methylcytosine 


amino acid 


H 


CF 3 


s 


5-Fluoro-6-methyluracil 


amino acid 


H 


CF 3 


s 


2-Fluoro-8-methyladenine 
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R 


R 


R 


X 


Base 


amino acid 


H 


CF 3 


s 


2-Fluoro-8-methylhypoxanthine 


amino acid 


H 


CF 3 


s 


2-amino-8-methyladenine 


amino acid 


H 


CF 3 


s 


2-amino-8-methylhypoxanthine 


amino acid 


H 


CF 3 


s 


2-N-acetyl-8-methylguan ine 


amino acid 


H 


CF 3 


s 


4-N-acetyl- 8-methylcytosine 


amino acid 


H 


CF 3 


s 


6-N-acetyl-8-methyladenine 


amino acid 


H 


CF 3 


s 


4-N^acetyl-5-fluoro-8-methylcytosine 


amino acid 


H 


CF 3 


s 


6-N-acetyl-2-fluoro-8-methyladenine 


amino acid 


H 


CF 3 


s 


6-N-acetyl-2-amino-8-methyladenine 


amino acid 


H 


CF 3 


s 


2 -N-acety lamino-8-methyladenine 


amino acid 


H 


CF 3 


s 


2-N-acetylamino-8-methylhypoxanthine 


amino acid 


acyl 


CF 3 


s 


6-Methylthymine 


amino acid 


acyl 


CF 3 


s 


6-Methyluracil 


amino acid 


acyl 


CF 3 


s 


8-Methylguanine 


amino acid 


acyl 


CF 3 


s 


6-Methylcytosine 


amino acid 


acyl 


CF 3 


s 


8-Methyladenine 


amino acid 


acyl 


CF 3 


s 


8-Methylhypoxanthine 


amino acid 


acyl 


CF 3 


s 


5-Fluoro-6-methylcytosine 


amino acid 


acyl 


CF 3 


s 


5-Fluoro-6-methyluracil 


amino acid 


acyl 


CF 3 


s 


2-Fluoro-8-methyladenine 


amino acid 


acyl 


CF 3 


s 


2-Fluoro-8-methylhypoxanthine 


amino acid 


acyl 


CF 3 


s 


2-amino-8-methyladenine 


amino acid 


acyl 


CF 3 


s 


2-amino-8-methylhypoxanthine 


amino acid 


acyl 


CF 3 


s 


2-N-acetyl-8-methylguanine 


amino acid 


acyl 


CF 3 


s 


4-N-acetyl-8-methylcytosine 


amino acid 


acyl 


CF 3 


s 


6-N-acetyl-8-methyladenine 


amino acid 


acyl 


CF 3 


s 


4-N-acetyl-5-fluoro-8-methylcytosine 


amino acid 


acyl 


CF 3 


s 


6-N-acetyl-2-fluoro-8-methyladenine 


amino acid 


acyl 


CF 3 


s 


6-N-acetyl-2-amino-8-methyladenine 


amino acid 


acyl 


CF 3 


s 


2-N-acetylamino-8-methyladenine 


amino acid 


acyl 


CF 3 


s 


2-N-acetylamino-8-methylhypoxanthine 
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Table 4 



R 2 


R 6 


X 


Base 


acyl 


CH 3 


O 


6-Methylthymine 


acyl 


CH 3 


O 


6-Methyluracil 


acyl 


CH 3 


O 


8-Methylguanine 


acyl 


CH 3 


O 


6-Methylcytosine 


acyl 


CH 3 


O 


8-Methyladenine 


acyl 


CH 3 


O 


8-Methylhypoxanthine 


acyl 


CH 3 


O 


5-Fluoro-6-methyIcytosine 


acyl 


CH 3 


O 


5-Fluoro-6-methyluracil 


acyl 


CH 3 


O 


2-Fluoro-8-methyladenine 


acyl 


CH 3 


O 


2-Fluoro-8-methylhypoxanthine 


acyl 


CH 3 


O 


2-amino-8-methyladenine 


acyl 


CH 3 


O 


2-amino-8-methylhypoxanthine 


acyl 


CH 3 


O 


2-N-acetyl-8-methylguanine 


acyl 


CH 3 


O 


4-N-acetyl-8-methylcytosine 


acyl 


CH 3 


O 


6-N-acetyl-8-methyladenine 


acyl 


CH 3 


O 


4-N-acetyl-5-fluoro-8-methylcytosine 


acyl 


CH 3 


O 


6-N-acetyl-2-fluoro-8-methy]adenine 


acyl 


CH 3 


O 


6-N-acetyl-2-amino-8-methyladenine 


acyl 


CH 3 


O 


2-N-acetylamino-8-methyladenine 


acyl 


CH 3 


0 


2-N-acetylamino-8-methylhypoxanthine 


amino acid 


CH 3 


0 


6-Methylthymine 


amino acid 


CH 3 


0 


6-Methyluracil 


amino acid 


CH 3 


0 


8-Methylguanine 


amino acid 


CH 3 


0 


6-Methylcytosine 


amino acid 


CH 3 


0 


8-Methyladenine 


amino acid 


CH 3 


0 


8-Methylhypoxanthine 


amino acid 


CH 3 


0 


5-Fluoro-6-methylcytosine 


amino acid 


CH 3 


0 


5-Fluoro-6-methyluracil 


amino acid 


CH 3 


0 


2-Fluoro-8-methylademne 


amino acid 


CH 3 


0 


2-Fluoro-8-methylhypoxanthine 


amino acid 


CH 3 


O 


2-amino-8-methyladenine 


amino acid 


CH 3 


O 


^ • 0 j_i 11 j 1 • 
2-amino-8-methylhypoxanthine 


amino acid 


CH 3 


O 


2-N-acetyl-8-methylguanme 


amino acid 


Y^TT 

*-H 3 


u 


4-N-acetyl-8-methylcytosine 


amino acid 




U 


6-N-acetyl-8-methyladenine 


amino acid 


Crl 3 


r\ 
U 


4-N-acetyl-5-fluoro-8-methylcytosine 


amino duiu 


ru 
v>n 3 




o-JN-aceiyi-z-iiuoro-o-metnyiauenine 


amino acid 


CH 3 


O 


6-N-acetyl-2-amirio-8-methyladenine 


amino acid 


CH 3 


0 


2-N-acetylamino-8-methyladenine 


amino acid 


CH 3 


0 


2-N-acetylamino-8-methylhypoxanthine 


acyl 


CF 3 


0 


6-Methylthymine 


acyl 


CF 3 


0 


6-Methyluracil 


acyl 


CF 3 


0 


8-Methylguanine 


acyl 


CF 3 


0 


6-Methylcytosine 


acyl 


CF 3 


0 


8-Methyladenine 
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R 2 


R 6 


X 


Base 


.1 

acyl 


CF 3 


O 


8-Methylhypoxanthine 


acyl 


CF 3 


0 


5-Fluoro-6-methylcytosine 


acyl 


CF3 


0 


5-Fluoro-6-methyluracil 


acyl 


CF 3 


0 


2-Fluoro-8-methyladenine 


acyl 


CF 3 


0 


2-FIuoro-8-methylhypoxanthine 


acyl 


CF 3 


0 


2-amino-8-methyladenine 


acyl 


CF 3 


0 


2-amino-8-methylhypoxanthine 


acyl 


CF 3 


0 


2-N-acetyl-8-methylguanine 


acyl 


CF 3 


0 


4-N-acetyl-8-methylcytosine 


acyl 


CF 3 


0 


6-N-acetyl-8-methyladenine 


acyl 


CF 3 


0 


4-N-acetyl-5-fluoro-8-methylcytosine 


acyl 


CF 3 


0 


o-N-acetyl-2-fluoro-8-methyladenine 


acyl 


CF 3 


0 


6-N-acetyl-2-amino-8-methyladenine 


acyl 


CF 3 


0 


2-N-acetylamino-8-methyladenine 


acyl 


CF 3 


0 


2-N-acetylamino-8-methylhypoxanthine 


amino acid 


CF 3 


0 


6-Methylthymine 


amino acid 


CF 3 


0 


6-Methyluracil 


amino acid 


CF 3 


0 


8-Methylguanine 


amino acid 


CF 3 


0 


6-Methylcytosine 


amino acid 


CF 3 


0 


8-Methyladenine 


amino acid 


CF 3 


0 


8-Methylhypoxanthine 


amino acid 


CF 3 


0 


5-Fluoro-6-methylcytosine 


amino acid 


CF 3 


0 


5-Fluoro-6-methyluracil 


amino acid 


CF 3 


0 


2-Fluoro-8-methyladenine 


amino acid 


CF 3 


0 


2-Fluoro-8-methylhypoxanthine 


amino acid 


CF 3 


0 


2-amino-8-methyladenine 


amino acid 


CF 3 


0 


2~amino~8-methylhypoxanthine 


amino acid 


CF 3 


0 


F\ "V T j A rf~m ■ill* 

2-N-acetyl-8-methylguanine 


amino acid 


CF 3 


0 


4-N-acetyl-8-methylcytosine 


amino acid 


CF 3 


0 


6-N-acetyl-8-methylademne 


amino acid 


CF 3 


0 


4-N-acetyl-5-fluoro»8-methylcytosine 


amino acid 


/-*T-» 

CF 3 


0 


6-N-acetyl-2-fluoro-8-methyladenine 


amino acid 


CF 3 


0 


6-N-acetyl-2-amino-8-methylademne 


amino acid 


CF 3 


0 


2-N-acetylamino-8-methyladenme 


amino acid 


CF 3 


O 


^ XT a_ 1 4 0 j.1 11 , 1 • 

2-N-acetylamino-8-methylhypoxanthine 


acyl 


/^T T 


s 


6-Methylthymine 


acyl 


/^»T T 

<-H 3 


0 

s 


A /f 1 .1 • 1 

6-Methyluracil 


acyl 


Crl 3 




8-Methylguanine 


acyl 


LH3 


0 

b 


6-Methylcytosine 


dcyi 


fU, 

^n 3 


Q 

0 


o-ivietnyiaaenine 


acyl 


CH 3 


s 


8-Methylhypoxanthine 


acyl 


CH 3 


S 


5-Fluoro-6-methylcytosine 


acyl 


CH 3 


S 


5-Fluoro-6-methyluracil 


acyl 


CH 3 


S 


2-Fluoro-8-methyladenine 


acyl 


CH 3 


S 


2-Fluoro-8-methylhypoxanthine 


acyl 


CH 3 


s 


2-amino-8-methyladenine 
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« 7 

R 

— _ — 


_ £ ■ 

R 


X 


Base 


acyl 




s 


0 * -- - 0 _ _1_1_ 111 . 1 • 

2-ammo-8-methylhypoxanthine 


acyl 


CXI 


c 


'"I XT _i-._-.-_j _ _ 1 O ___ .4. !__.__ -1 ■ 

z-JN-acetyl-5-metnylguanine 


acyl 


PIT 


c 


4-N-acetyl-8-methylcytosine 


acyl 


PIT 


c 


o-JN -acety l-8-methy ladenine 


acyl 


IT 


s 


/I XT ~ ■*-- .1 C XI 0 . 1 1 . • 

4-N-acetyl-5-fluoro-8-methylcytosine 


acyl 


CH3 


s 


tz xt 1 _ci 0 . 1 « 1 • 

6-N-acetyl-2-fluoro-8-methyladenine 


acyl 


CH3 




A" XT __. _ _______ IO * O _.i 1 1 • 

6-N-acetyl-2-amino-8-methyladenine 


acyl 


CH3 


s 


'"I XT j__ t * O _i.1 1 J * 

2-N-acetylamino-8-methyladenine 


acyl 


CH3 


s 


O XT „ „ „______ l*o -1 11 - 1 • 

2-N-acetylamino-8-methyIhypoxanthine 


amino acid 


PTT 
Crt3 


s 


ZT X * „i-l___ .1___1 • 

6-Methylthymine 


amino acid 


pT T 

CH3 


s 


6-Methyluracil 


amino acid 


ptjt 
CH3 


s 


8-Methylguanine 


amino acid 


PT T 
CH3 


s 


6-Methylcytosine 


amino acid 


CH3 


s 


8-Methyladenine 


amino acid 


CH3 


s 


8-Methylhypoxanthine 


amino acid 


CH3 


s 


5-Fluoro-6-methylcytosine 


amino acid 


CH3 


s 


5-Fluoro-6-methyluracil 


amino acid 


CH3 


s 


2-Fluoro-8-methyIadenine 


amino acid 


CH3 


s 


2-Fluoro-8-methylhypoxanthine 


amino acid 


CH 3 


s 


2-amino-8-methyladenine 


amino acid 


CH 3 


s 


2-amino-8-methylhypoxanthine 


amino acid 


CH3 


s 


2-N-acetyl-8-methylguanine 


amino acid 


CH3 


s 


4-N-acetyl-8-methylcytosine 


amino acid 


CH3 


s 


y x T _i 1 _r> 1 1 1 1 • 

6-N-acetyl-8-methyladenme 


amino acid 


CH3 


s 


4-N-acetyl-5-fluoro-8-methylcytosine 


amino acid 


PO 




6-N-acetyl-2-fluoro-8-methyladenine 


amino acid 


PTT 
CH3 




Z" XT ___ _ _______ .1 O " O il 1 1 " 

6-N~acetyl-2-amino-8-methyladenine 


amino acid 


PT T 
CH3 


s 


oxr j. 1 * 0 j_ti i • 

2-N-acetylamino-8-methyladenine 


amino acid 


PO 
^03 




2-N-acetylamino-8-methylhypoxanthine 


acyl 


PT? 


s 


Z" X A , 1 il * 

6-Methylthymine 


acyl 


pT? 

Cr3 




6-Methyluracil 


acyl 


CJ^3 


c 


8~Methylguanine 


acyl 


/^P 
^3 


0 


6-Methylcytosine 


acyl 


^3 


0 


8-Methyladenine 


acyl' 


pp 


c 


8-Methylhypoxanthine A 


acyl 


^3 


c 


5-Fluoro-6-methylcytosine 


a\jj 1 


pp„ 
^3 


c 


5-Fluoro-6-methyluracil 


aL-yi 


^3 


c 


2-Fluorb-8-methyladenine 


dcyi 


pp^ 


c 


2-Fluoro-8-methylhypoxanthine 


acyl 


cf^ 




0 -a rn i n n- 8 »m f^t Vi vl a Hpn i n f» 
aiiiiiiu-o-iiiciii^iauciiiiic 


acyl 


CF 3 


s 


2-amino-8-methylhypoxanthine 


acyl 


CF 3 


s 


2-N-acetyl-8-methylguanine 


acyl 


CF 3 


s 


4-N-acetyl-8-methylcytosine 


acyl 


CF 3 


s 


6-N-acetyl-8-methyladenine 


acyl 


CF 3 


s 


4-N-acetyl-5-fluoro-8-methylcytosine 


acyl 


CF 3 


s 


6-N-acetyl-2-fluoro-8-methyladenine 
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R 2 


i — £ i 
R 


X 


Base 


acyl 


CF 3 


s 


6-N-acetyl-2-amino-8-methylademne 


acyl 


CF 3 


s 


2-N-acetylamino-8-methyladenine 


acyl 


CF 3 


s 


2-N-acetylamino-8-methylhypoxanthine 


amino acid 


CF 3 


s 


X <T A 1 111 • 

6-Methylthymine 


amino acid 


CF 3 


s 


6-Methyluracil 


amino acid 


CF 3 


s 


8-MethyIguanine 


amino acid 


CF 3 


s 


6-Methylcytosine 


• • * 
amino acid 


CF 3 


s 


8-Methyladenine 


amino acid 


CF 3 


s 


8-MethyIhypoxanthine 


amino acid 


CF 3 


s 


5-Fluoro-6-methylcytosine 


amino acid 


CF 3 


s 


5-Fluoro-6-methyluracil 


amino acid 


CF 3 


s 


2-Fluoro-8-methyladenine 


amino acid 


CF 3 


s 


2-Fluoro-8-methylhypoxanthine 


amino acid 


CF 3 


s 


2-amino-8-methyladenine 


amino acid 


CF 3 


s 


2-amino-8-methylhypoxanthine 


amino acid 


CF 3 


s 


2-N-acetyl-8-methylguanine 


amino acici 


Ci-3 




4-N-acetyl-8-methylcytosine 


amino acid 


CF 3 


s 


6-N-acetyl-8-methyladenine 


amino acid 


CF 3 


s 


4-N-acetyl-5-fluoro-8-methylcytosine 


amino acid 


CF 3 


s 


6-N-acetyl-2-fluoro-8-methyladenine 


amino acid 


CF 3 


s 


6-N-acetyl-2-amino-8-methyladenine 


amino acid 


CF 3 


s 


2-N-acetylamino-8-methyladenine 


amino acid 


CF 3 


s 


2-N-acetylamino-8-methylhypoxanthine 



539 



Table 5 



R 2 


R 6 


X 


Base 


acyl 


CH 3 


o 


6-Methylthymine 


acyl 


CH 3 


0 


6-Methyluracil 


acyl 


CH 3 


0 


8-Methylguanine 


acyl 


CH 3 


o 


6-Methylcytosine 


acyl 


CH 3 


0 


8-Methyladenine 


acyl 


CH 3 


o 


8-Methylhypoxanthine 


acyl 


CH 3 


o 


5-Fluoro-6-methylcytosine 


acyl 


CH 3 


o 


5-Fluoro-6-methyluracil 


acyl 


CH 3 


o 


2-Fluoro-8-methyladenine 


acyl 


CH 3 


o 


2-Fluoro-8-methylhypoxanthine 


acyl 


CH 3 


o 


2-amino-8-methyladenine 


acyl 


CH 3 


0 


2-amino-8-methyIhypoxanthine 


acyl 


CH 3 


o 


2-N-acetyl-8-methylguanine 


acyl 


CH 3 


o 


4-N-acetyl-8-methylcytosine 


acyl 


CH 3 


o 


6-N-acetyl-8-methyladenine 


acyl 


CH 3 


o 


4-N-acetyl-5-fluoro-8-methylcytosine 


acyl 


CH 3 


o 


6-N-acetyl-2-fluoro-8-methyladenine 


acyl 


CH 3 


o 


6-N-acetyl-2-amino-8-methyladenine 


acyl 


CH 3 


o 


2-N-acetylamino-8-methyiadenine 


acyl 


CH 3 


o 


2-N-acetylamino-8-methylhypoxanthine 


amino acid 


CH 3 


o 


6-Methylthymine 


amino acid 


CH 3 


0 


6-Methyluracil 


amino acid 


CH 3 


o 


8-Methylguanine 


amino acid 


CH 3 


o 


6-Methylcytosine 


amino acid 


CH 3 


o 


8-Methyladenine 


amino acid 


CH 3 


0 


8-Methylhypoxanthine 


amino acid 


CH 3 


o 


5-Fluoro-6-methylcytosine 


amino acid 


CH 3 


o 


5-Fluoro-6-methyluracil 


amino acid 


CH 3 


o 


2-Fluoro-8-methyladenine 


amino acid 


CH 3 


o 


2-Fluoro-8-methylhypoxanthine 


amino acid 


CH 3 


o 


2-amino-8-methyladenine 


amino acid 


CH 3 


o 


2-amino-8-methylhypoxanthine 


amino acid 


CH 3 


o 


2-N-acetyl- 8-methylguanine 


amino acid 


CH 3 


0 


4-N-acetyl-8-methylcytosine 


amino acid 


CH 3 


o 


6-N-acetyl-8-methyladenine 


amino acid 


CH 3 


o 


4-N-acetyl-5-fluoro-8-methylcytosine 


amino acid 


CH 3 


o 


6-N-acetyl-2-fluoro-8-methyladenine 


amino acid 


CH 3 


0 


6-N-acetyl-2-amino-8-methyladenine 


amino acid 


CH 3 


0 


2-N-acetylamino-8-methyladenine 


amino acid 


CH 3 


0 


2-N-acetylamino-8-methylhypoxanthine 


acyl 


CF 3 


0 


6-Methylthymine 


acyl 


CF 3 


o 


6-Methyluracil 


acyl 


CF 3 


0 


8-Methylguanine 


acyl 


CF 3 


o 


6-Methylcytosine 


acyl 


CF 3 


0 


8-Methyladenine 
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R 2 

-TV 


R 6 

XV 


X 


Tin cp 


acyl 


CF 3 


O 


8-Methylhypoxanthine 

— i — / r , 


acyl 

d 


CF 3 


o 


5-Fluoro-6-methylcytosine 

£ i. 


acyl 


CF 3 


o 


5-Fluoro-6-methyluracil 


acyl 


CF 3 


o 


2-Fluoro-8-methyladenine 


acyl 


CF 3 


o 


2-Fluoro-8-methylhypoxanthine 


acyl 


CF 3 


o 


2-amino-8-methyladenine 


acyl 


CF 3 


o 


2-amino-8-methylhypoxanthine 


acyl 


CF 3 


o 


2-N-acetyl-8-methylguanine 


acyl 


CF 3 


o 


4-N-acetyl-8-methylcytosine 


acyl 


CF 3 


0 


6-N-acetyl-8-methyladenine 


acyl 


CF 3 


o 


4-N-acetyl-5-fluoro-8-methylcytosine 


acyl 


CF 3 


o 


6-N-acetyl-2-fluoro-8-methyladenine 


acyl 


CF 3 


o 


6-N-acetyl-2-amino-8-methyladenine 


acyl 


CF 3 


o 


2-N-acetylamino-8-methyladenine 


acyl 


CF 3 


0 


2-N-acetylamino-8-methylhypoxanthine 


amino acid 


CF 3 


o 


6-Methylthymine 


amino acid 


CF 3 


o 


6-Methyluracil 


amino acid 


CF 3 


o 


8-Methylguanine 


amino acid 


CF 3 


o 


6-Methylcytosine 


amino acid 


CF 3 


o 


8-Methyladenine 


amino acid 


CF 3 


o 


8-Methylhypoxanthine 


amino acid 


CF 3 


o 


5-Fluoro-6-methylcytosine 


amino acid 


CF 3 


0 


5 -Fluoro-6-methy luracil 


amino acid 


CF 3 


0 


2-Fluoro-8-methyladenine 


amino acid 


CF 3 


o 


2-Fluoro-8-methylhypoxanthine 


amino acid 


CF 3 


0 


2-amino-8-methyladenine 


amino acid 


CF 3 


o 


2-amino-8-methylhypoxanthine 


amino acid 


CF 3 


o 


2-N-acetyl-8-methylguanine 


amino acid 


CF 3 


o 


4-N-acetyl-8-methylcytosine 


amino acid 


CF 3 


0 


6-N-acetyl-8-methyladenine 


amino acid 


CF 3 


0 


4-N-acetyl-5-fluoro-8-methylcytosine 


amino acid 


CF 3 


0 


6-N-acetyl-2-fluoro-8-methyladenine 


amino acid 


CF 3 


o 


6-N-acetyl-2-amino-8-methyladenine 


amino acid 


CF 3 


0 


2-N-acetylamino-8-methyladenine 


amino acid 


CF 3 


0 


2-N-acetylamino-8-methylhypoxanthine 

: ~ r. sLJ 


acyl 


2-Bromo-vinyl 


s 


6-Methylthymine 


acyl 


2-Bromo-vinyl 


s 


6-Methyluracil 


acyl 


2-Bromo-vinyl 


s 


8-Methylguanine 


acyl 


2-Bromo-vinyl 


s 


6-Methylcytosine 


acyl 


2-Bromo-vinyl 


s 


8-Methyladenine 


acyl 


2-Bromo-vinyl 


s 


8-Methylhypoxanthine 


acyl 


2-Bromo-vinyl 


s 


5-Fluoro-6-methylcytosine 


acyl 


2-Bromo-vinyl 


s 


5-Fluoro-6-methyluracil 


acyl 


2-Bromo-vinyl 


s 


2-Fluoro-8-methyladenine 


acyl 


2-Bromo-vinyl 


s 


2-FIuoro-8-methylhypoxanthine 


acyl 


2-Bromo-vinyl 


s 


2-amino-8-methyladenine 
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R 2 


R 6 


Y 




acyl 

a . — 


2-Bromo-vinyl 


s 


2-amino-8-methylhypoxanthine 


acyl 


2-Bromo-vinyl 


s 


2-N-acetyl-8-methylguanine 


acyl 


2-Bromo-vinyl 


s 


4-N-acetyl-8-methylcytosine 


acyl 


2-Bromo-vinyl 


s 


6-N-acetyl-8-methyladenine 


acyl 


2-Bromo-vinyl 


s 


4-N-acetyI-5-fluoro-8-methylcytosine 


acyl 


2-Bromo-vinyl 


s 


6-N-acetyl-2-fluoro-8-methyladenine 


acyl 


2-Bromo-vinyl 


s 


6-N-acetyl-2-amino-8-methyladenine 


acyl 


2-Bromo-vinyl 


s 


2-N-acetylamino-8-methyladenine 


acyl 


2-Bromo-vinyl 


s 


2-N-acetylamino-8-methylhypoxanthine 


amino acid 


2-Bromo-vinyl 


s 


6-Methylthymine 

i. i 


amino acid 


2-Bromo-vinyl 


s 


6-Methyluracjl 


amino acid 


2-Bromo-vinyl 


s 


8-Methylguanine 


amino acid 


2-Bromo-vinyl 


s 


6-Methylcytosine 


amino acid 


2-Bromo-vinyl 


s 


8-Methyladenine 


amino acid 


2-Bromo-vinyl 


s 


8-Methylhypoxanthine 


amino acid 


2-Bromo-vinyl 


s 


5-Fluoro-6-methylcytosine 


amino acid 


2-Bromo-vinyl 


s 


5-Fluoro-6-methyluraci 1 


amino acid 


2-Bromo-vinyl 


s 


2-Fluoro-8-methyladenine 


amino acid 


2-Bromo-vinyl 


s 


2-Fluoro-8-methylhypoxanthine 


amino acid 


2-Bromo-vinyl 


s 


2-amino-8-methyladenine 


amino acid 


2-Bromo-vinyl 


s 


2-amino-8-methylhypoxanthine 


amino acid 


2-Bromo-vinyl 


s 


2-N-acetyl-8-methylguanine 


amino acid 


2-Bromo-vinyl 


s 


4-N-acetyI-8-methylcytosine 


amino acid 


2-Bromo-vinyl 


s 


6-N-acetyl-8-methyladenine 


amino acid 


2-Bromo-vinyl 


s 


4-N-acetyl-5-fluoro-8-methylcytosine 


amino acid 


2-Bromo-vinyl 


s 


6-N-acetyl-2-fluoro-8-methyladenine 


amino acid 


2-Bromo-vinyl 


s 


6-N-acetyl-2-amino-8-methyladenine 


amino acid 


2-Bromo-vinyl 


s 


2-N-acetylamino-8-methyladenine 


amino acid 


2-Bromo-vinyl 


s 


2-N-acetylamino-8-methylhypoxanthine 


acyl 


CH 3 


s 


6-Methylthymine 


acyl 


CH 3 


s 


6-Methyluracil 


acyl 


CH 3 


s 


8-Methylguanine 


acyl 


CH 3 


s 


6-Methylcytosine 


acyl 


CH 3 


s 


8-Methyladenine 


acyl 


CH 3 


s 


8-Methylhypoxanthine 


acyl 


CH 3 


s 


5-Fluoro-6-methylcytosine 


acyl 


CH 3 


s 


5-Fluoro-6-methyluracil 


acyl 


CH 3 


s 


2-Fluoro-8-methyladenine 


acyl 


CH 3 


s 


2-Fluoro-8-methylhypoxanthine 


acyl 


CH 3 


s 


2-amino-8-methyladenine 


acyl 


CH 3 


s 


2-amino-8-methylhypoxanthine 


acyl 


CH 3 


s 


2-N-acetyl-8-methylguanine 


acyl 


CH 3 


s 


4-N-acetyl-8-methylcytosine 


acyl 


CH 3 


s 


6-N-acetyl-8-methyladenine 


acyl 


CH 3 


s 


4-N-acetyl-5-fluoro-8-methylcytosine 


acyl 


CH 3 


s 


6-N-acetyl-2-fluoro-8-methyladenine 
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K 




X 


Base 


acyl 


CH 3 


s 


f\ -N-acctvl -9 -a m i n 0- R-m p t\\ vl a Hen i np 


acvl 


CH 3 


s 


7-TvJ-acpfvlam ino-ft-mpthvlarlpninp 


acyl 


CH 3 


s 


2-N-acetvlamino-k-mpthvlhvnnYanthinp 


amino acid 


CH 3 


s 


6-Methvlthvminp 


amino acid 


CH 3 


s 


6-Ivfethvlnracil 


amino acid 


CH 3 


s 


51 «Mpt h vl p 11 a n i n p 


amino acid 


CH 3 


s 


f\ -\\A pth v1 c vto ^ i np 

1/ lYAlslll yll/ v uxoillv 


amino acid 


CH 3 


Q 


R-N/TpfhvlaHpninp 


amino acid 


CH 3 




R - N4pfh vlh vtioy an tVi 1 n p 


amino acid 


CH 3 


Q 


S-Fliioro-fi-mpthvlpvtoeitip 


amino acid 




Q 


S - P" i 1 1 or 0 _ ^ -tyi f* t Vi \/ 1 1 1 r a r* 1 1 

j~x iuuiu U"iJiciJiyjuj dvii 


amino acid 


CH 3 


s 


*7 -P 1 1 1 orr\-fi -tn <»t Vi \/ 1 51 HI f»n i r»f> 
4. x 1UU1 VJ"0 IllClliy laU.CIllllC 


amino acid 

dill 111VJ CIV ill 


K^L A 3 


Q 
O 


z-r luuru-o-nieinyinypoxdninine 


amino acid 


v^i 13 


c 


J — Q in 1 n O— 5t _ m At ri"\/ 1 q rl n i 

z»-aiiiinu-o - iiiciiiy laucniuc 


amino acid 

annuls flv 




c 


z-amiiiu-o - nie my my poxamn inc 


amino aciH 






z-iN-aceiyi-'O-meinyiguaninc 


amino aciH 


V/X13 


c 


t-iN-at/Ciyi-o -m e my ic yios ine 


amino acirl 

till 1 11 lv CIVIVJ. 


VvJ. 13 


c 

L_ 


D~iN-d.v/etyi-o~mcinyiaaeninG 


amino aciH 


v>n 3 




4-iN-dC/ciyi-j-iiuoro-o-meinyicyiosine 


am ino acirl 

CXIiilllV/ CI V ill 


v^n 3 


c 


u^iN-aLeiyi-z-iiuuro-o-mcinyiaaenine 


amino acio 1 

ClllL lllKJ CHIU 




c 


u-iN-dceiyi-z-dmino-o-mecnyiauenine 


amino ariH 




c 


z-iN-dLciyiamJiio-o-nicinyiaacninc 


amino acio 1 

till 1 J 1 l\J 


v^- 1 13 


Q 


/i-iN-dut/Lyidnnnu-a-mcinyinypoxaninine 


acyl 


^ A 3 




f\ -N/Tpt Vivl tli "vm i np* 
u-ivicuiy iiJiynniJC 


acyl 


3 


s 

0 


A_N/TptViv1iiraci 1 
\j ivit<Lny lui aw»ii 


acyl 


CFt 
\— 1 3 


Q 


R-K/TptVi vlcnaninp 
o ivittii y lgucuiiuc 


acyl 


CF^ 


s 


6 -lvf pt F> v 1 c vtn q i ti p 


acyl 


CF^ 

v^ i 3 


s 

0 


X-MpthvlaHpninp 


acyl 


wa 3 


s 


f? -lVfpth vl hvnrrv a n th i n p 


acyl 


CF 3 


s 


^-Flnoro-6-mptlivlcvto^inp 
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s 
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CF 3 


s 
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acyl 


CF 3 


s 


2-amino-8-methylhypoxanthine 


acyl 


CF 3 


s 


2-N-acctyl-8-methylguanine 


acyl 


CF 3 


s 


4-N-acetyl-8-methylcytosine 


acyl 


CF 3 


s 


6-N-acetyl-8-methyladenine 


acyl 


CF 3 


s 


4-N-acetyl-5-fluoro-8-methylcytosine 


acyl 


CF 3 


s 


6-N-acetyl-2-fluoro-8-methyladenine 


acyl 


CF 3 


s 


6-N-acetyl-2-amino-8-methyladenine 


acyl 


CF 3 


s 


2-N-acetylamino-8-methyladenine 


acyl 


CF 3 


s 


2-N-acetylamino-8-methylhypoxanthine 


amino acid 


CF 3 


s 


6-Methylthymine 


amino acid 


CF 3 


s 


6-Methyluracil 


amino acid 


CF 3 


s 


8-Methylguanine 
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JXaSV 


amino acid 


CF 3 


s 


6-Methylcytosine 


amino acid 


CF 3 


s 


8-Methyladenine 


amino acid 


CF 3 


s 


8-Methylhypoxanthine 


amino acid 


CF 3 


s 


5-Fluoro-6-methylcytosine 


amino acid 


CF 3 


s 


5 -Fluoro-6-methyluracil 


amino acid 


CF 3 


s 


2-Fluoro-8-methyladenine 


amino acid 


CF 3 


s 


2-Fluoro-8-methylhypoxanthine 


amino acid 


CF 3 


s 


2-amino-8-methyladenine 


amino acid 


CF 3 


s 


2-amino-8-methylhypoxanthine 


amino acid 


CF 3 


s 


2-N-acetyl-8-methylguanine 

. e : e. S 


amino acid 


CF 3 


s 


4-N-acetyl-8-methylcytosine 


amino acid 


CF 3 


s 


6-N-acetyl-8-methyladenine 


amino acid 


CF 3 


s 


4-N-acetyl-5-fluoro-8-methylcytosine 


amino acid 


CF 3 


s 


6-N-acetyl-2-fluoro-8-methyladenine 


amino acid 


CF 3 


s 


6-N-acetyl-2-amino-8-methyladenine 


amino acid 


CF 3 


s 


2-N-acetylamino-8-methyladenine 


amino acid 


CF 3 


s 


2-N-acetylamino-8-methylhypoxanthine 
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R 6 


R 7 


R 


X 


Base 


R 


0 

R 


CH 3 


O-acyl 


F 


0 


6-Methylthymine 


F 


H 


CH 3 


O-acyl 


F 


0 


6-Methyluracil 


F 


H 


CH 3 


O-acyl 


F 


0 


8-Methylguanine 


F 


H 


CH 3 


O-acyl 


F 


0 


6-Methylcytosine 


F 


H 


pn I 


O-acyl 


P 

r 


0 

V 7 


o-ivicinyidGciiine 


p 
r 


n 




O-acyl 


P 
r 




0 -lvieuiy inypuxdiiuiiiie 


p 
r 


pr 


Lri3 


O-acyl 


p 




j-r iuoio-o-ivieinyiurdcii 


p 
r 


tr 
n 




O-acyl 


P 

r 


w 


j~r luoio-o-iviciiiyicy iumiic 


p 
r 


pr 




O-acyl 


p 
r 


yj 
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p 
r 


pr 




O-acyl 
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r 


yj 
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r 


pr 




O-acyl 
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r\ 
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p 
r 


pr 
n 
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O-acyl 


p 
r 


r\ 
yj 


z -/vinino - 0 -me iny 1 nypo x an ininc 


p 
r 


pr 
n 


1^x13 


O-acyl 


r 


yj 


z-iN-ducty 1-0-incuiy iguaiiiiic 


p 
r 


R 
1 1 


CH 3 


O-acyl 


F 


0 


4-N-acetyl-8-methylcytosme 


F 


H 




O-acyl 


p 


r\ 
\J 


0 - in - ac e ty 1- 0 -iiie iny 1 aaenine 


P 

r 


pr 
n 




O-acyl 


p 
r 


r\ 
SJ 


^f-iN-aceiy 10 -iiuoro-o-mcinyicytosinc 


p 
r 


pr 




O-acyl 


p 
r 


yj 


o-iN-aceiyi-z-riuoro-o-mcinyiaaenine 


p 
r 


pr 


P^U 


O-acyl 


p 
r 




0 -in - ac eiy 1 - z - ainino - o -mc iny lacienine 


p 
r 


pr 


Crl3 


O-acyl 


p 
r 


U 


z -in - ac ery 1 am ino - 0 - me tny 1 a aenine 


p 
r 


1 1 


Chl3 


O-acyl 


p 
r 


r\ 
yj 


2 -N- ac ety lamino - 8 - 
me iny inypoxdii iniiie 


p 
r 


IT 


p^pp 
v 113 


— 

O-acyl 


p 
r 


( \ 


0 -lvi e iny iinymi ne 


p 
r 


vj-dmino dcia 




O-acyl 


p 
r 


n 


0 -ivie iny 1 urac 1 1 


p 
r 


u-cimino dciu 


1^113 


O-acyl 


p 
r 




0 -ivie iny 1 guanine 


p 
r 


vj-ammo acia 




O-acyl 


p 
r 


n 

w 


0 -ivie II iy il y iu bine 


p 
r 


w-ammo aciQ 


ppp 
Li 13 


O-acyl 


p 
r 


w 


o-ivieinyidQenine 


p 
r 


u -amino acia 


PT-P 
1^113 


O-acyl 


p 
r 


w 


o-ivieinyinypoxdninme 


p 
r 


-amino acia 




O-acyl 


p 
r 


n 


j-r juoro-o-ivieinyiurdcii 


r 


u-amino acia 


LM3 


O-acyl 


p 
r 


L/ 


z>-r iuoro-o-ivieiny]cyiosme 


p 
r 


-amino aciu 


v^ri.3 


O-acyl 


p 
r 


VJ 


z-r iuoro-5-meinyiauenme 


p 
r 


O-amino acid 


tn3 


O-acyl 


p 
r 


r\ 
\J 


z-r iuoro-o-meinymypoxaninme 


p 
r 


O-amino acid 


pu 


O-acyl 


p 
r 


yj 


z-/\mino-o-meinyiaaenine 


p 
r 


u -amino aciQ 




W-dcy 1 


p 
r 




z-/\mino- o -me my inypoxdninme 


p 
r 


yj -amino acia 


pu, 


O-acyl 


p 
r 




z-in -dccLyi-o-nieLiiyjgudmne 


p 
r 


O-amino acid 


CH 3 


O-acyl 


F 


0 


4-N-acetyl-8-methylcytosine 


F 


O-amino acid 


Li 13 


v^-auy 1 


p 
r 


yj 


o - in - ace iy i-o -me my iduemne 


P 

r 


O-amino acid 


v 03 




p 


n 

w 


H-iN-dceiyi-j-iiuoro-o-meinyicyrosine 


p 
r 


O-amino acid 




Pl_o f»\/l 

w a^y 1 


P 

X 


o 

V J 


u iN-av/Ciy i-z-iiuuru-o-meiiiyidcieniiie 


p 
r 


vj -amino acia 


CH 3 


O-acyl 


F 


0 


6-N-acetyl-2-amino-8-methyladenine 


F 


O-amino acid 


CH 3 


O-acyl 


F 


0 


2-N-acetylamino-8-methyladenine 


F 


O-amino acid 


CH 3 


O-acyl 


F 


0 


2-N-acetylamino-8- 
methylhypoxanthine 


F 


O-amino acid 


CH 3 


O-acyl 


F 


0 


6-Methylthymine 


F 


O-acyl 


CH 3 


O-acyl 


F 


0 


6-Methyluracil 


F 


O-acyl 


CH 3 


O-acyl 


F 


0 


8-Methylguanine 


F 


O-acyl 
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R 6 


R 7 


R 8 


X 


Base 


R 


R* 


CH 3 


O-acyl 


F 


o 


6-Methylcytosine 


F 


O-acyl 


CH 3 


O-acyl 


F 


o 


8-Methyladenine 


F 


O-acyl 


CH 3 


O-acyl 


F 


o 


8-Methylhypoxanthine 


F 


O-acyl 


CH 3 


O-acyl 


F 


o 


5 -Fluoro-6-Methyluracil 


F 


O-acyl 


CH 3 


O-acyl 


F 


o 


5-Fluoro-6-Methylcytosine 


F 


O-acyl 


CH 3 


O-acyl 


F 


o 


2-Fluoro-8-methyladenine 


F 


O-acyl 


CH 3 


O-acyl 


F 


o 


2-Fluoro-8-methylhypoxanthine 


F 


O-acyl 


CH 3 


O-acyl 


F 


0 


2-Amino-8-methyladenine 


F 


O-acyl 


CH 3 


O-acyl 


F 


o 


2-Amino-8-methylhypoxanthine 


F 


O-acyl 


CH 3 


O-acyl 


F 


o 


2-N-acetyl-8-methylguanine 


F 


O-acyl 


CH 3 


O-acyl 


F 


o 


4-N-acetyl-8-methylcytosine 


F 


O-acyl 


CH 3 


O-acyl 


F 


0 


6-N-acetyl-8-methyladenine 


F 


O-acyl 


CH 3 


O-acyl 


F 


0 


4-N-acetyl-5-fluoro-8-methylcytosine 


F 


O-acyl 


CH 3 


O-acyl 


F 


o 


6-N-acetyl-2-fluoro-8-methyladenine 


F 


O-acyl 


CH 3 


O-acyl 


F 


o 


6-N-acetyl-2-amino-8-methyladenine 


F 


O-acyl 


CH 3 


O-acyl 


F 


0 


2-N-acetylamino-8-methyladenine 


F 


O-acyl 


CH 3 


O-acyl 


F 


0 


2-N-acetylamino-8- 
methy lhypoxanth i ne 


F 


O-acyl 


CH 3 


O-acyl 


F 


0 


6-Methylthymine 


F 


OH 


CH 3 


O-acyl 


F 


0 


6-Methyluracil 


F 


OH 


CH 3 


O-acyl 


F 


o 


8-Methylguanine 


F 


OH 


CH 3 


O-acyl 


F 


o 


6-Methylcytosine 


F 


OH 


CH 3 


O-acyl 


F 


0 


8-Methyladenine 


F 


OH 


CH 3 


O-acyl 


F 


o 


8-Methylhypoxanthine 


F 


OH 


CH 3 


O-acyl 


F 


o 


5-Fluoro-6-Methyluracil 


F 


OH 


CH 3 


O-acyl 


F 


o 


5-F1 uoro-6-Methylcytosine 


F 


OH 


CH 3 


O-acyl 


F 


0 


2-Fluoro-8-methyladenine 


F 


OH 


CH 3 


O-acyl 


F 


0 


2-Fluoro-8-methylhypoxanthine 


F 


OH 


CH 3 


O-acyl 


F 


o 


2-Amino-8-methyladenine 


F 


OH 


CH 3 


O-acyl 


F 


o 


2-Amino-8-methylhypoxanthine 


F 


OH 


CH 3 


O-acyl 


F 


o 


2-N-acetyl-8-methylguanine 


F 


OH 


CH 3 


O-acyl 


F 


o 


4-N-acetyl-8-methylcytosine 


F 


OH 


CH 3 


O-acyl 


F 


o 


6-N-acetyl-8-methyladenine 


F 


OH 


CH 3 


O-acyl 


F 


o 


4-N-acetyl-5-fluoro-8-methylcytosine 


F 


OH 


CH 3 


O-acyl 


F 


0 


6-N-acetyl-2-fluoro-8-methyladenine 


F 


OH 


CH 3 


O-acyl 


F 


0 


6-N-acetyl-2-amino-8-methyladenine 


F 


OH 


CH 3 


O-acyl 


F 


o 


2-N-acetylamino-8-methyladenine 


F 


OH 


CH 3 


O-acyl 


F 


0 


2-N-acetylamino-8- 
methylhypoxanthine 


F 


OH 


CH 3 


O-acyl 


F 


0 


6-Methylthymine 


Br 


H 


CH 3 


O-acyl 

£ 


F 


0 


6-Methyluracil 


Br 


H 


CH 3 


O-acyl 


F 


0 


8-Methylguanine 


Br 


H 


CH 3 


O-acyl 


F 


0 


6-Methylcytosine 


Br 


H 


CH 3 


O-acyl 


F 


0 


8-Methyladenine 


Br 


H 


CH 3 


O-acyl 


F 


0 


8-Methylhypoxanthine 


Br 


H 


CH 3 


O-acyl 


F 


0 


5-Fluoro-6-MethyluraciI 


Br 


H 


CH 3 


O-acyl 


F 


0 


5-Fluoro-6-Methylcytosine 


Br 


H 
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R 6 


R 7 


R 8 


X 


Base 


R 10 


R* 


CH 3 


O-acyl 


F 


0 


2-Fluoro-8-methyladenine 


Br 


H 


CH 3 


O-acyl 


F 


o 


2-FIuoro-8-methylhypoxanthine 


Br 


H 


CH 3 


O-acyl 


F 


0 


2-Amino-8-methyladenine 


Br 


H 


CH 3 


O-acyl 


F 


0 


2-Amino-8-methylhypoxanthine 


Br 


H 


CH 3 


O-acyl 


F 


o 


2-N-acetyl-8-methylguanine 

_ s£ i — 2 


Br 


H 


CH 3 


O-acyl 


F 


o 


4-N-acetyl-8-methylcytosine 


Br 


H 


CH 3 


O-acyl 


F 


o 


6-N-acetyl-8-methyladenine 


Br 


H 


CH 3 


O-acyl 


F 


0 


4-N-acetyl-5-fluoro-8-methylcytosine 


Br 


H 


CH 3 


O-acyl 


F 


o 


6-N-acetyl-2-fluoro-8-methyladenine 


Br 


H 


CH 3 


O-acyl 


F 


o 


6-N-acetyl-2-amino-8-methyladenine 


Br 


H 


CH 3 


O-acyl 


F 


0 


2-N-acetylamino-8-methyladenine 


Br 


H 


CH 3 


O-acyl 


F 


0 


2-N-acetylamino-8- 
methylhypoxanthine 


Br 


H 


CH 3 


O-acyl 


F 


o 


6-Methylthymine 


Br 


O-amino acid 


CH 3 


O-acyl 


F 


o 


6-MethyIuracil 


Br 


O-amino acid 


CH 3 


O-acyl 


F 


o 


8-Methylguanine 


Br 


O-amino acid 


CH 3 


O-acyl 


F 


o 


6-Methylcytosine 


Br 


O-amino acid 


CH 3 


O-acyl 


F 


o 


8-Methyladenine 


Br 


O-amino acid 


CH 3 


O-acyl 


F 


o 


8-Methylhypoxanthine 


Br 


O-amino acid 


CH 3 


O-acyl 


F 


o 


5-Fluoro-6-Methyluracil 


Br 


O-amino acid 


CH 3 


O-acyl 


F 


o 


5-FIuoro-6-Methylcytosine 


Br 


O-amino acid 


CH 3 


O-acyl 


F 


o 


2-Fluoro-8-methyladenine 


Br 


O-amino acid 


CH 3 


O-acyl 


F 


0 


2-Fluoro-8-methylhypoxanthine 


Br 


O-amino acid 


CH 3 


O-acyl 


F 


o 


2-Amino-8-methyladenine 


Br 


O-amino acid 


CH 3 


O-acyl 


F 


o 


2-Amino-8-methylhypoxanthine 


Br 


O-amino acid 


CH 3 


O-acyl 


F 


0 


2-N-acetyl-8-methylguanine 


Br 


O-amino acid 


CH 3 


O-acyl 


F 


o 


4-N-acetyl-8-methylcytosine 


Br 


O-amino acid 


CH 3 


O-acyl 


F 


o 


6-N-acetyl-8-methyladenine 


Br 


O-amino acid 


CH 3 


O-acyl 


F 


0 


4-N-acetyl-5-fluoro-8-methylcytosine 


Br 


O-amino acid 


CH 3 


O-acyl 


F 


o 


6-N-acetyl-2-fluoro-8-methyladenine 


Br 


O-amino acid 


CH 3 


O-acyl 


F 


o 


6-N-acetyl-2-amino-8-methyladenine 


Br 


O-amino acid 


CH 3 


O-acyl 


F 


o 


2-N-acetylamino-8-methyladenine 


Br 


O-amino acid 


CH 3 


O-acyl 


F 


0 


2-N-acetylamino-8- 
me thy lhypoxanth i ne 


Br 


O-amino acid 


CH 3 


O-acyl 


F 


o 


6-Methylthymine 


Br 


O-acyl 


CH 3 


O-acyl 


F 


o 


6-Methyluracil 


Br 


O-acyl 


CH 3 


O-acyl 

si 


F 


0 


8-Methylguanine 


Br 


O-acyl 


CH 3 


O-acyl 


F 


o 


6-Methylcytosine 


Br 


O-acyl 


CH 3 


O-acyl 


F 


0 


8-Methyladenine 


Br 


O-acyl 


CH 3 


O-acyl 


F 


o 


8-Methylhypoxanthine 


Br 


O-acyl 


CH 3 


O-acyl 


F 


0 


5-Fluoro-6-Methyluracil 


Br 


O-acyl 


CH 3 


O-acyl 


F 


o 


5-Fluoro-6-Methylcytosine 


Br 


O-acyl 


CH 3 


O-acyl 


F 


0 


2-Fluoro-8-methyladenine 


Br 


O-acyl 


CH 3 


O-acyl 


F 


0 


2-Fluoro-8-methylhypoxanthine 


Br 


O-acyl 


CH 3 
CH 3 


O-acyl 


F 


0 


2-Amino-8-methyladenine 


Br 


O-acyl 


O-acyl 


F 


o 


2-Amino-8-methylhypoxanthine 


Br 


O-acyl 


CH 3 


O-acyl 


F 


o 


2-N-acetyl-8-methylguanine 


Br 


O-acyl 
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m : 

R 7 


R 


X 


Base 


R 10 


R y 


CH 3 


O-acyl 


F 


o 


4-N-acetyl-8-methylcytosine 


Br 


O-acyl 


CH 3 


O-acyl 


F 


o 


6-N-acetyl-8-methyladenine 


Br 


O-acyl 


CH 3 


O-acyl 


F 


0 


4-N-acetyl-5-fluoro-8-methylcytosine 


Br 


O-acyl 


CH 3 


O-acyl 


F 


0 


6-N-acetyl-2-fluoro-8-methyladenine 


Br 


O-acyl 


CH 3 


O-acyl 


F 


0 


6-N-acetyl-2-amino-8-methyladenine 


Br 


O-acyl 


CH 3 


O-acyl 


F 


o 


2-N-acetylamino-8-methyladenine 


Br 


O-acyl 


CH 3 


O-acyl 


F 


0 


2-N-acetylamino-8- 
methylhypoxanthine 


Br 


O-acyl 


CH 3 


O-acyl 


F 


o 


6-Methylthymine 


Br 


OH 


CH 3 


O-acyl 


F 


0 


6-Methyluracil 


Br 


OH 


CH 3 


O-acyl 


F 


o 


8-Methylguanine 


Br 


OH 


CH 3 


O-acyl 


F 


o 


6-Methylcytosine 


Br 


OH 


CH 3 


O-acyl 


F 


o 


8-Methyladenine 


Br 


OH 


CH 3 


O-acyl 


F 


0 


8-Methylhypoxanthine 


Br 


OH 


CH 3 


O-acyl 


F 


0 


5-Flupro-6-Methyluracil 


Br 


OH 


CH 3 


O-acyl 


F 


o 


5-Fluoro-6-Methylcytosine 


Br 


OH 


CH 3 


O-acyl 


F 


o 


2-Fluoro-8-methyladenine 


Br 


OH 


CH 3 


O-acyl 


F 


o 


2-Fluoro-8-methylhypoxanthine 


Br 


OH 


CH 3 


O-acyl 


F 


0 


2-Amino-8-methyladenine 


Br 


OH 


CH 3 


O-acyl 


F 


o 


2-Amino-8-methylhypoxanthine 


Br 


OH 


CH 3 


O-acyl 


F 


o 


2-N-acetyl-8-methylguanine 


Br 


OH 


CH 3 


O-acyl 


F 


o 


4-N-acetyl-8-methylcytosine 


Br 


OH 


CH 3 


O-acyl 


F 


0 


6-N-acetyl-8-methyladenine 


Br 


OH 


CH 3 


O-acyl 


F 


0 


4-N-acetyl-5-fluoro-8-methylcytosine 


Br 


OH 


CH 3 


O-acyl 


F 


o 


6-N-acetyl-2-fluoro-8-methyladenine 


Br 


OH 


CH 3 


O-acyl 


F 


0 


6-N-acetyl-2-amino-8-methyladenine 


Br 


OH 


CH 3 


O-acyl 


F 


0 


2-N-acetylamino-8-methyladenine 


Br 


OH 


CH 3 


O-acyl 


F 


o 


2-N-acetylamino-8- 
methylhypoxanthine 


Br 


OH 


CH 3 


O-acyl 


F 


o 


6-Methylthymine 


CI 


O-acyl 


CH 3 


O-acyl 


F 


0 


6-Methyluracil 


CI 


O-acyl 


CH 3 


O-acyl 


F 


o 


8-Methylguanine 


CI 


O-acyl 


CH 3 


O-acyl 


F 


o 


6-Methylcytosine 


CI 


O-acyl 


CH 3 


O-acyl 


F 


o 


8-Methyladenine 


CI 


O-acyl 


CH 3 


O-acyl 


F 


o 


8-Methylhypoxanthine 


CI 


O-acyl 


CH 3 


O-acyl 


F 


o 


5-Fluoro-6-Methyluracil 


CI 


O-acyl 


CH 3 


O-acyl 


F 


o 


5-Fluoro-6-Methylcytosine 


CI 


O-acyl 


CH 3 


O-acyl 


F 


0 


2-Fluoro-8-methyladenine 


CI 


O-acyl 1 


CH 3 


O-acyl 


F 


o 


2-Fluoro-8-methylhypoxanthine 


CI 


O-acyl 


CH 3 


O-acyl 


F 


0 


2-Amino-8-methyladenine 


CI 


O-acyl 


CH 3 


O-acyl 


F 


o 


2-Amino-8-methylhypoxanthine 


CI 


O-acyl 


CH 3 


O-acyl 


F 


o 


2-N-acetyl-8-methylguanine 


CI 


O-acyl 


CH 3 


O-acyl 


F 


o 


4-N-acetyl-8-methylcytosine 


CI 


O-acyl 


CH 3 


O-acyl 


F 


o 


6-N-acetyl-8-methyladenine 


CI 


O-acyl 


CH 3 


O-acyl 


F 


o 


4-N-acetyl-5-fluoro-8-methylcytosine 


CI 


O-acyl 


CH 3 


O-acyl 


F 


o 


6-N-acetyl-2-fluoro-8-methyladenine 


CI 


O-acyl 


CH 3 


O-acyl 


F 


0 


6-N-acetyl-2-amino-8-methyladenine 


CI 


O-acyl 
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R 


R 7 


R 


X 
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1 A 

R 


R 9 


CH 3 


O-acyl 


F 


0 


2-N-acetylamino-8-methyladenine 


CI 


O-acyl 


CH 3 


O-acyl 


F 


0 


2-N-acetylamino-8- 
methylhypoxanthine 


CI 


O-acyl 


CH 3 


O-acyl 


F 


o 


6-Methylthymine 


CI 


OH 


CH 3 


O-acyl 


F 


0 


6-Methyluracil 


CI 


OH 


CH 3 


O-acyl 


F 


o 


8-Methylguanine 


CI 


OH 


CH 3 


O-acyl 


F 


0 


6-Methylcytosine 


CI 


OH 


CH 3 


O-acyl 


F 


0 


8-Methyladenine 


CI 


OH 


CH 3 


O-acyl 


F 


o 


8-Methylhypoxanthine 
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Br 


O-amino acid 


CH 3 


OH 


H 


o 


6-Methylthymine 


Br 


O-acyl 


CH 3 


OH 


H 


o 


6-Methyluracil 


Br 


O-acyl 


CH 3 


OH 


H 


o 


8-Methylguanine 


Br 


O-acyl 


CH 3 


OH 


H 


o 


6-Methylcytosine 


Br 


O-acyl 


CH 3 


OH 


H 


o 


8^Methyladenine 


Br 


O-acyl 


CH 3 


OH 


H 


0 


8-Methylhypoxanthine 


Br 


O-acyl 


CH 3 


OH 


H 


o 


5-Fluoro-6-Methyluracil 


Br 


O-acyl 


CH 3 


OH 


H 


o 


5-Fluoro-6-MethyIcytosine 


Br 


O-acyl 


CH 3 


OH 


H 


o 


2-Fluoro-8-methyladenine 


Br 


O-acyl 


CH 3 


OH 


H 


o 


2-Fluoro-8-methylhypoxanthine 


Br 


O-acyl 


CH 3 


OH 


H 


o 


2-Amino-8-methyladenine 


Br 


O-acyl 


CH 3 


OH 


H 


o 


2-Amino-8-methylhypoxanthine 


Br 


O-acyl 


CH 3 


OH 


H 


o 


2-N-acetyl-8-methylguanine 


Br 


O-acyl 


CH 3 


OH 


H 


o 


4-N-acetyl-8-methylcytosine 


Br 


O-acyl 
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CH 3 


OH 


H 


o 


6-N-acetyl-8-methyladenine 


Br 


O-acyl 


CH 3 


OH 


H 


o 


4-N-acetyl-5-fluoro-8-methylcytosine 


Br 


O-acyl 


CH 3 


OH 


H 


o 


6-N-acetyl-2-fluoro-8-methyladenine 


Br 


O-acyl 


CH 3 


OH 


H 


0 


6-N-acetyl-2-amino-8-methyladenine 


Br 


O-acyl 


CH 3 


OH 


H 


o 


2-N-acety lam ino-8-methy 1 adenine 


Br 


O-acyl 


CH 3 


OH 


H 


o 


2-N-acetylamino-8- 
methylhypoxanthine 


Br 


O-acyl 


CH 3 


OH 


H 


0 


6-Methylthymine 


CI 


O-amino acid 


CH 3 


OH 


H 


o 


6-Methyluracil 


CI 


O-amino acid 


CH 3 


OH 


H 


o 


8-Methylguanine 


CI 


O-amino acid 


CH 3 


OH 


H 


o 


6-Methylcytosine 


CI 


O-amino acid 


CH 3 


OH 


H 


o 


8-Methyladenine 


CI 


O-amino acid 


CH 3 


OH 


H 


o 


8-Methylhypoxanthine 


CI 


O-amino acid 


CH 3 


OH 


H 


o 


5-Fluoro-6-Methyluracil 


CI 


O-amino acid 


CH 3 


OH 


H 


o 


5 -Fl uoro-6-Methy lcytosine 


CI 


O-amino acid 


CH 3 


OH 


H 


o 


2-Fluoro-8-methyladenine 


CI 


O-amino acid 


CH 3 


OH 


H 


o 


2-Fluoro-8-methylhypoxanthine 


CI 


O-amino acid 


CH 3 


OH 


H 


o 


2-Amino-8-methyladenine 


CI 


O-amino acid 


CH 3 


OH 


H 


o 


2-Amino-8-methylhypoxanthine 


CI 


O-amino acid 


CH 3 


OH 


H 


o 


2-N-acetyl-8-methylguanine 


CI 


O-amino acid 


CH 3 


OH 


H 


o 


4-N-acetyl-8-methylcytosine 


CI 


O-amino acid 


CH 3 


OH 


H 


o 


6-N-acetyl-8-methyladenine 


CI 


O-amino acid 


CH 3 


OH 


H 


o 


4-N-acetyl-5-fluoro-8-methylcytosine 


CI 


O-amino acid 


CH 3 


OH 


H 


0 


6-N-acetyl-2-fluoro-8-methyIadenine 


CI 


O-amino acid 


CH 3 


OH 


H 


o 


6-N-acetyl-2-amino-8-methyladenine 


CI 


O-amino acid 


CH 3 


OH 


H 


o 


2-N-acety lam ino-8-methyladenine 


CI 


O-amino acid 


CH 3 


OH 


H 


0 


2-N-acety lamino-8- 
methylhypoxanthine 


CI 


O-amino acid 


CH 3 


OH 


H 


o 


6-Methylthymine 


CI 


O-acyl 


CH 3 


OH 


H 


o 


6-Methyluracil 


CI 


O-acyl 


CH 3 


OH 


H 


o 


8-Methylguanine 


CI 


O-acyl 


CH 3 


OH 


H 


o 


6-Methylcytosine 


CI 


O-acyl 


CH 3 


OH 


H 


o 


8-Methyladenine 


CI 


O-acyl 


CH 3 


OH 


H 


o 


8-Methylhypoxanthine 


CI 


O-acyl 


CH 3 


OH 


H 


o 


5-Fluoro-6-Methyluracil 


CI 


O-acyl 


CH 3 


OH 


H 


o 


5-Fluoro-6-Methylcytosine 


CI 


O-acyl 


CH 3 


OH 


H 


o 


2-Fluoro-8-methy(adenine 


CI 


O-acyl 


CH 3 


OH 


H 


o 


2-Fluoro-8-methylhypoxanthine 


CI 


O-acyl 


CH 3 


OH 


H 


o 


2-Amino-8-methyladenine 


CI 


O-acyl 


CH 3 


OH 


H 


o 


2-Amino-8-methylhypoxanthine 


CI 


O-acyl 


CH 3 


OH 


H 


o 


2-N-acetyl-8-methyIguanine 


CI 


O-acyl 


CH 3 


OH 


H 


0 


4-N-acetyl-8-methylcytosine 


CI 


O-acyl 


CH 3 


OH 


H 


o 


6-N-acetyl-8-methyladenine 


CI 


O-acyl 


CH 3 


OH 


H 


o 


4-N-acetyl-5-fluoro-8-methylcytosine 


CI 


O-acyl 


CH 3 


OH 


H 


o 


6-N-acetyl-2-fluoro-8-methyladenine 


CI 


O-acyl 


CH 3 


OH 


H 


o 


6-N-acetyl-2-amino-8-methyladenine 


CI 


O-acyl 


CH 3 


OH 


H 


o 


2-N-acetylamino-8-methyladenine 


CI 


O-acyl 
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CH 3 


OH 


H 


o 


2-N-acetylamino-8- 
methylhypoxanthine 


CI 


O-acyl 


CH 3 


OH 


H 


o 


6-Methylthymine 


H 


Oamino acid 


CH 3 


OH 


H 


o 


6-Methyluracil 


H 


O-amino acid 


CH 3 


OH 


H 


o 


8-Methylguanine 


H 


O-amino acid 


CH 3 


OH 


H 


o 


6-Methylcytosine 


H 


O-amino acid 


CH 3 


OH 


H 


0 


8-Methyladenine 


H 


O-amino acid 


CH 3 


OH 


H 


o 


8-Methylhypoxanthine 


H 


O-amino acid 


CH 3 


OH 


H 


o 


5-Fluoro-6-Methyluracil 


H 


O-amino acid 


CH 3 


OH 


H 


o 


5-Fluoro-6-Methylcytosine 


H 


O-amino acid 


CH 3 


OH 


H 


o 


2-Fluoro-8-methyladenine 


H 


O-amino acid 


CH 3 


OH 


H 


o 


2-Fluoro-8-methylhypoxanthine 


H 


O-amino acid 


CH 3 


OH 


H 


o 


2-Amino-8-methyladenine 


H 


O-amino acid 


CH 3 


OH 


H 


0 


2-Amino-8-methylhypoxanthine 


H 


O-amino acid 


CH 3 


OH 


H 


o 


2-N-acetyl-8-methylguanine 


H 


O-amino acid 


CH 3 


OH 


H 


o 


4-N-acetyl-8-methylcytosine 


H 


O-amino acid 


CH 3 


OH 


H 


o 


6-N-acetyl-8-methyladenine 


H 


O-amino acid 


CH 3 


OH 


H 


o 


4-N-acetyl-5-fluoro-8-methylcytosine 


H 


O-amino acid 


CH 3 


OH 


H 


o 


6-N-acetyI-2-fluoro-8-methyladenine 


H 


O-amino acid 


CH 3 


OH 


H 


o 


6-N-acetyl-2-amino-8-methyladenine 


H 


O-amino acid 


CH 3 


OH 


H 


o 


2-N-acetylamino-8-methyladenine 


H 


O-amino acid 


CH 3 


OH 


H 


o 


2-N-acetylamino-8- 
methylhypoxanthine 


H 


O-amino acid 


CH 3 


OH 


H 


o 


6-Methylthymine 


H 


O-acyl 


CH 3 


OH 


H 


o 


6-Methyluracil 


H 


O-acyl 


CH 3 


OH 


H 


o 


8-Methylguanine 


H 


O-acyl 


CH 3 


OH 


H 


0 


6-Methylcytosine 


H 


O-acyl 


CH 3 


OH 


H 


o 


8-Methyladenine 


H 


O-acyl 


CH 3 


OH 


H 


o 


8-Methylhypoxanthine 


H 


O-acyl 


CH 3 


OH 


H 


o 


5-Fluoro-6-Methyluracil 


H 


O-acyl 


CH 3 


OH 


H 


o 


5-Fluoro-6-Methylcytosine 


H 


O-acyl 


CH 3 


OH 


H 


o 


2-Fluoro-8-methyladenine 


H 


O-acyl 


CH 3 


OH 


H 


o 


2-Fluoro-8-methylhypoxanthine 


H 


O-acyl 


CH 3 


OH 


H 


0 


2-Amino-8-methyladenine 


H 


O-acyl 


CH 3 


OH 


H 


o 


2-Amino-8-methylhypoxanthine 


H 


O-acyl 


CH 3 


OH 


H 


o 


2-N-acetyl-8-methylguanine 


H 


O-acyl 


CH 3 


OH 


H 


o 


4-N-acetyl-8-methylcytosine 


H 


O-acyl 


CH 3 


OH 


H 


o 


6-N-acetyl-8-methyladenine 


H 


O-acyl 


CH 3 


OH 


H 


o 


4-N-acetyl-5-fluoro-8-methylcytosine 


H 


O-acyl 


CH 3 


OH 


H 


o 


6-N-acetyl-2-fluoro-8-methyladenine 


H 


O-acyl 


CH 3 


OH 


H 


0 


6-N-acetyl-2-amino-8-methyladenine 


H 


O-acyl 


CH 3 


OH 


H 


o 


2-N-acetylamino-8-methyladenine 


H 


O-acyl 


CH 3 


OH 


H 


o 


2-N-acety lam ino-8- 
methylhypoxanthine 


H 


O-acyl 


CH 3 


H 


F 


o 


6-Methylthymine 


F 


O-amino acid 


CH 3 


H 


F 


0 


6-Methyluracil 


F 


O-amino acid 


CH 3 


H 


F 


o 


8-Methylguanine 


F 


O-amino acid 
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CH 3 


H 


F 


o 


6-Methylcytosine 


F 


O-amino acid 


CH 3 


H 


F 


o 


8-Methyladenine 


F 


O-amino acid 


CH 3 


H 


F 


o 


8-Methylhypoxanthine 


F 


O-amino acid 


CH 3 


H 


F 


o 


5-Fluoro-6-Methyluracil 


F 


O-amino acid 


CH 3 


H 


F 


o 


5-Fluoro-6-Methylcytosine 


F 


O-amino acid 


CH 3 


H 


F 


o 


2-Fluoro-8-methyladenine 


F 


O-amino acid 


CH 3 


H 


F 


0 


2-Fluoro-8-methylhypoxanthine 


F 


O-amino acid 


CH 3 


H 


F 


o 


2-Amino-8-methyladenine 


F 


O-amino acid 


CH 3 


H 


F 


o 


2-Amino-8-methylhypoxanthine 


F 


O-amino acid 


CH 3 


H 


F 


o 


2-N-acetyl-8-methylguanine 


F 


O-amino acid 


CH 3 


H 


F 


o 


4-N-acetyl-8-methylcytosine 


F 


O-amino acid 


CH 3 


H 


F 


o 


6-N-acetyl-8-methyladenine 


F 


O-amino acid 


CH 3 


H 


F 


o 


4-N-acetyl-5-fluoro-8-methylcytosine 


F 


O-amino acid 


CH 3 


H 


F 


o 


6-N-acetyl-2-fluoro-8-methyladenine 


F 


O-amino acid 


CH 3 


H 


F 


o 


6-N-acetyl-2-amino-8-methyladenine 


F 


O-amino acid 


CH 3 


H 


F 


o 


2-N-acetylamino-8-methyladenine 


F 


O-amino acid 


CH 3 


H 


F 


o 


2-N-acetylamino-8- 
methy 1 hypoxanth ine 


F 


O-amino acid 


CH 3 


H 


F 


o 


6-Methylthymine 


F 


O-acyl 


CH 3 


H 


F 


o 


6-Methyluracil 


F 


O-acyl 


CH 3 


H 


F 


o 


8-Methylguanine 


F 


O-acyl 


CH 3 


H 


F 


o 


6-Methylcytosine 


F 


O-acyl 


CH 3 


H 


F 


o 


8-Methyladenine 


F 


O-acyl 


CH 3 


H 


F 


o 


8-Methylhypoxanthine 


F 


O-acyl 


CH 3 


H 


F 


o 


5-Fluoro-6-Methyluracil 


F 


O-acyl 


CH 3 


H 


F 


0 


5-Fluoro-6-Methylcytosine 


F 


O-acyl 


CH 3 


H 


F 


o 


2-Fluoro-8-methyladenine 


F 


O-acyl 


CH 3 


H 


F 


o 


2-Fluoro-8-methylhypoxanthine 


F 


O-acyl 


CH 3 


H 


F 


o 


2- Am ino-8-methyladenine 


F 


O-acyl 


CH 3 


H 


F 


o 


2-Amino-8-methylhypoxanthine 


F 


O-acyl 


CH 3 


H 


F 


o 


2-N-acetyl-8-methylguanine 


F 


O-acyl 


CH 3 


H 


F 


0 


4-N-acetyl-8-methylcytosine 


F 


O-acyl 


CH 3 


H 


F 


o 


6-N-acetyl-8-methyladenine 


F 


O-acyl 


CH 3 


H 


F 


o 


4-N-acetyl-5-fluoro-8-methylcytosine 


F 


O-acyl 


CH 3 


H 


F 


o 


6-N-acetyI-2-fluoro-8-methyladenine 


F 


O-acyl 


CH 3 


H 


F 


o 


6-N-acetyl-2-amino-8-methyladenine 


F 


O-acyl 


CH 3 


H 


F 


o 


2-N-acetylam ino-8-methy laden ine 


F 


O-acyl 


CH 3 


H 


F 


o 


2-N-acetylamino-8- 
methylhypoxanthine 


F 


O-acyl 


CH 3 


H 


F 


o 


6-Methylthymine 


Br 


O-amino acid 


CH 3 


H 


F 


o 


6-Methyluracil 


Br 


O-amino acid 


CH 3 


H 


F 


o 


8-Methylguanine 


Br 


O-amino acid 


CH 3 


H 


F 


0 


6-Methylcytosine 


Br 


O-amino acid 


CH 3 


H 


F 


o 


8-Methyladenine 


Br 


O-amino acid 


CH 3 


H 


F 


o 


8-Methylhypoxanthine 


Br 


O-amino acid 


CH 3 


H 


F 


o 


5-Fluoro-6-Methyluracil 


Br 


O-amino acid 


CH 3 


H 


F 


o 


5-Fluoro-6-Methylcytosine 


Br 


O-amino acid 
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CH 3 


H 


F 


o 


2-Fluoro-8-methyladenine 


Br 


O-amino acid 


CH 3 


H 


F 


0 


2-Fluoro-8-methylhypoxanthine 


Br 


O-amino acid 


CH 3 


H 


F 


0 


2-Amino-8-methyladenine 


Br 


O-amino acid 


CH 3 


H 


F 


o 


2-Amino-8-methylhypoxanthine 


Br 


O-amino acid 


CH 3 


H 


F 


o 


2-N-acetyl-8-methylguanine 


Br 


O-amino acid 


CH 3 


H 


F 


0 


4-N-acetyI-8-methylcytosine 


Br 


O-amino acid 


CH 3 


H 


F 


o 


6-N-acetyl-8-methyladenine 


Br 


O-amino acid 


CH 3 


H 


F 


0 


4-N-acetyl-5-fluoro-8-methylcytosine 


Br 


O-amino acid 


CH 3 


H 


F 


0 


6-N-acetyl-2-fluoro-8-methyladenine 


Br 


O-amino acid 


CH 3 


H 


F 


o 


6-N-acetyl-2-amino-8-methyladenine 


Br 


O-amino acid 1 


CH 3 


H 


F 


o 


2-N-acety lam ino-8-methyladenine 


Br 


O-amino acid 


CH 3 


H 


F 


0 


2-N-acety lam ino-8- 
methylhypoxanthine 


Br 


O-amino acid 


CH 3 


H 


F 


0 


6-Methylthymine 


Br 


O-acyl 1 


CH 3 


H 


F 


o 


6-Methyluracil 


Br 


O-acyl 


CH 3 


H 


F 


o 


8-Methylguanine 


Br 


O-acyl 


CH 3 


H 


F 


0 


6-Methylcytosine 


Br 


O-acyl 


CH 3 


H 


F 


0 


8-Methyladenine 


Br 


O-acyl 


CH 3 


H 


F 


o 


8-MethyIhypoxanthine 


Br 


O-acyl 


CH 3 


H 


F 


o 


5-Fluoro-6-Methyluracil 


Br 


O-acyl 


CH 3 


H 


F 


o 


5 -Fluoro-6-Methylcytosine 


Br 


O-acyl 


CH 3 


H 


F 


o 


2-Fluoro-8-methyladenine 


Br 


O-acyl 


CH 3 


H 


F 


o 


2-Fluoro-8-methylhypoxanthine 


Br 


O-acyl 


CH 3 


H 


F 


0 


2-Amino-8-methyladenine 


Br 


O-acyl 


CH 3 


H 


F 


0 


2-Amino-8-methylhypoxanthine 


Br 


O-acyl 


CH 3 


H 


F 


o 


2-N-acetyl-8-methylguanine 


Br 


O-acyl 


CH 3 


H 


F 


o 


4-N-acetyl-8-methylcytosine 


Br 


O-acyl 


CH 3 


H 


F 


o 


6-N-acetyl-8-methyladenine 


Br 


O-acyl 


CH 3 


H 


F 


o 


4-N-acetyI-5-fluoro-8-methylcytosine 


Br 


O-acyl 


CH 3 


H 


F 


o 


6-N-acetyl-2-fluoro-8-methyladenine 


Br 


O-acyl 


CH 3 


H 


F 


o 


6-N-acetyl-2-amino-8-methyladenine 


Br 


O-acyl 


CH 3 


H 


F 


o 


2-N-acetylamino-8-methyladenine 


Br 


O-acyl 


CH 3 


H 


F 


o 


2-N-acetylamino-8- 

methylhypoxanthine , 


Br 


O-acyl 


CH 3 


H 


F 


o 


6-Methylthymine 


CI 


O-amino acid 


CH 3 


H 


F 


o 


6-Methyluracil 


CI 


O-amino acid 


CH 3 


H 


F 


o 


8-Methylguanine 


CI 


O-amino acid 


CH 3 


H 


F 


o 


6-Methylcytosine 


CI 


O-amino acid 


CH 3 


H 


F 


0 


8-Methyladenine 


CI 


O-amino acid 


CH 3 


H 


F 


o 


8-Methylhypoxanthine 


ci 


O-amino acid 


CH 3 


H 


F 


0 


5-Fluoro-6-Methyluracil 


Cl 


O-amino acid 


CH 3 


H 


F 


o 


5-Fluoro-6-Methylcytosine 


Cl 


O-amino acid 


CH 3 


H 


F 


0 


2-Fluoro-8-methyladenine 


Cl 


O-amino acid 


CH 3 


H 


F 


0 


2-Fluoro-8-methylhypoxanthine 


Cl 


O-amino acid 


CH 3 


H 


F 


o 


2-Amino-8-methyladenine 


Cl 


O-amino acid 


CH 3 


H 


F 


o 


2-Amino-8-methylhypoxanthine 


Cl 


O-amino acid 


CH 3 


H 


F 


0 


2-N-acetyl-8-methylguanine 


Cl 


O-amino acid 
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CH 3 


H 


F 


o 


4-N-acetyl-8-methylcytosine 


CI 


O-amino acid 


CH 3 


H 


F 


o 


6-N-acetyl-8-methyladenine 


CI 


O-amino acid 


CH 3 


H 


F 


o 


4-N-acety 1-5 -fluoro-8-methy Icytosine 


CI 


O-amino acid 


CH 3 


H 


F 


0 


6-N-acetyl-2-fluoro-8-methyladenine 


CI 


O-amino acid 


CH 3 


H 


F 


o 


6-N-acetyl-2-amino-8-methyladenine 


CI 


O-amino acid 


CH 3 


H 


F 


o 


2-N-acetylamino-8-methyladenine 


CI 


O-amino acid 


CH 3 


H 


F 


o 


2-N-acetylamino-8- 
methylhypoxanthine 


ci 


O-amino acid 


CH 3 


H 


F 


o 


6-Methylthymine 


CI 


O-acyl 


CH 3 


H 


F 


0 


6-Methyluracil 


CI 


O-acyl 


CH 3 


H 


F 


o 


8-Methylguanine 


CI 


O-acyl 


CH 3 


H 


F 


o 


6-Methylcytosine 


CI 


O-acyl 


CH 3 


H 


F 


o 


8-Methyladenine 


CI 


O-acyl 


CH 3 


H 


F 


o 


8-Methylhypoxanthine 


CI 


O-acyl 


CH 3 


H 


F 


o 


5-Fluoro-6-Methyluracil 


CI 


O-acyl 


CH 3 


H 


F 


o 


5-Fluoro-6-Methylcytosine 


CI 


O-acyl 


CH 3 


H 


F 


o 


2-Fluoro-8-methyladenine 


CI 


O-acyl 


CH 3 


H 


F 


o 


2-Fluoro-8-methylhypoxanthine 


CI 


O-acyl 


CH 3 


H 


F 


6 


2-Amino-8-methyladenine 


CI 


O-acyl 


CH 3 


H 


F 


o 


2-Amino-8-methylhypoxanthine 


CI 


O-acyl 


CH 3 


H 


F 


o 


2-N-acetyl-8-methylguanine 


CI 


O-acyl 


CH 3 


H 


F 


o 


4-N-acetyl-8-methylcytosine 


CI 


O-acyl 


CH 3 


H 


F 


o 


6-N-acetyl-8-methyladenine 


CI 


O-acyl 


CH 3 


H 


F 


0 


4-N-acetyl-5-fluoro-8-methylcytosine 


CI 


O-acyl 


CH 3 


H 


F 


0 


6-N-acetyl-2-fluoro-8-methyladenine 


CI 


O-acyl 


CH 3 


H 


F 


o 


6-N-acetyl-2-amino-8-methyladenine 


CI 


O-acyl 


CH 3 


H 


F 


0 


2-N-acetylamino-8-methyladenine 


CI 


O-acyl 


CH 3 


H 


F 


o 


2-N-acetylamino-8- 
methylhypoxanthine 


CI 


O-acyl 


CH 3 


H 


F 


o 


6-Methylthymine 


H 


O-amino acid 


CH 3 


H 


F 


o 


6-Methyluracil 


H 


O-amino acid 


CH 3 


H 


F 


o 


8-Methylguanine 


H 


O-amino acid 


CH 3 


H 


F 


o 


6-Methylcytosine 


H 


O-amino acid 


CH 3 


H 


F 


o 


8-Methyladenine 


H 


O-amino acid 


CH 3 


H 


F 


0 


8-Methylhypoxanthine 


H 


O-amino acid 


CH 3 


H 


F 


o 
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5-Fluoro-6-Methylcytosine 


Cl 


O-amino acid 
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R 6 


R 7 


R 8 


X 


Base 


R 10 


R 9 


^-L 3 


O-amino acid 


Br 


o 


2-Fluoro-8-methvladenine 

±* A 1UV/1V KJ lllvlll J lUUvlllllw 




w-dllllllU dvlLl 




O-amino acid 

V/ CillllilV ilv J. V*- 


Br 


o 


2-F1 uoro-8-methvlhvr)ox an thine 

4f* X 1 CI \JY \J \J 111UU I J 111 J VJ VAU1I Ull llv 


Vw'l 


W-dllllllU dvlLL 


CF^ 


O-amino acid 


Br 


o 


2- Amino-8-methvl adenine 

±* A illlAl.1V/ \J 111V111 J 1CIV1V/111 11V 


n 

V_^l 


(~i - 'A m i n qpiH 
v-/-dllllllU atlU 


CF^ 


O-amino acid 

14 111111 V/ Uv 1 VI- 


Br 


o 


2-Amino-8-methvlhvrioxan thine 

^ J vllllll u lllC/llljr 111 J L/UAClllllllllv 


v^-l 


W dl 1 1 1 1 IU dvlLl 


CF^ 


O-amino acid 


Br 


o 


9-N-acetvl-8-methvl guanine 

1 1 uwvij i o iiiv/iii y iguuiiiiit' 


v^l 


Vy-dlllllHJ dvlll 


CFt 


O-amino acid 

V-/ Ullllll V/ U V 1 


Br 


o 


4- N-acetvl-R-methvlcvto^ine 

i l ^ civw i y i o iiiv^tii y ivy lAjoiiit' 


n 

1 


W-dllllllU dvlLl 


CFt 

V1 3 


O-amino acid 

CI- 111111 UV1V-C 


Br 


o 


^S_TsJ_;if*p|vl -R-methvlaHenine 

vy l^l CIV./ v./ 1 jf 1 O lllv'Lii j ItlLAV-'lllliV-' 


v_-l 


W-dilllllU atlU 


CF 3 


O-amino acid 


Br 


o 


4-N-acetyl-5-fluoro-8-methylcytosine 


CI 


O-amino acid 


CF^ 

^ 1 3 


O-'i m inn apiH 

w UllllllVJ UvlU 


Rr 

U 1 


o 


r\— M— iir'f 1 _ / _t1 iir^T*^_8_TTif i fri\/1 d Hpni tip* 

u -acciy i-z,-nuui \j o -uiciiiy lduciniic 




vj-amino aciu 


CFt 

^ A 3 


O-amino aeid 
v~f ui 1 1 1 1 iu uviu 


Rr 

LJ 1 


o 


6-r^-afPtvl -7-^1 m i n p» - X - m p t h \/ 1 n H n i n *=» 
u avtiyi ^ aiiiiiiu o iiicuiy idUdiiiiC/ 


PI 


u-dmiiic) dciti 


CF^ 

^ 1 3 


D-aTTiinn ar*iH 

V_/ UllllllVJ U^IU 


Rr 

U 1 


o 


Z,-l>-aV./C/lj('la.Iili IllJ-O-lllC Lliy IciLlCIllllC 


PI 


w-dinino ciciu 


CF^ 

^ A 3 


O-aminn aeiH 

V/ UllllllkJ UvlU 


Rr 

LJ 1 


o 


^-r^-afPtvl aminrv-8- 
methvlhvnox an thine 

i no in j in y U/VJA-Ciiiii iiii^/ 


PI 


u-dinino acia 


CFi 


O-amino acid 

U 111111 KJ UV1V.1 


Br 


o 


6-lVTethvl thvmine 

\j iTic/iii y iiii yiiiiiiv 




O-apvl 

U uvyl 


CFi 

^ A 3 


O-amino acid 

v/ uiiiiii v uv i vi 


Br 


o 


fi-A/Tp thvl uracil 

\j iy l\s ill y i u i ulii 


n 


fl— J1P\/1 
\J at y 1 


CFn 

v 1 3 


O-amino acid 

CI 11111 IV UVlU 


Br 


o 


8-lVTethvl Piianine 


PI 

v_, 1 


kj dv y i 


CF^ 

^ 1 3 


O-amino acid 


Br 


o 


ti -^/Tp th v 1 c v to <ii n e 
ivxv/ciijf iv y lUoiiiv 


PI 

v^l 




CFi 

^ 1 3 


O-amino acid 

CI 11111 1KJ 


Br 


o 


8 -N4p th v 1 a H pn i tip 

*_> i ▼ i li i y i ciV-iv-/ 1 1 1 1 iv^ 


PI 


f^-jip\/l 
u dtyi 


CF^ 


O-amino acid 

v^ CI 111111 KJ LlC 1 VI 


Br 


o 


8-1VTp thvlhvnoxanthinp 

\j iviL/ in y in y uuAtiii iiiiiiv/ 


PI 


f~^_Qp\/l 

W"tttj 1 


CF^ 


O-amino acid 


Br 


o 


5-F1 uoro-6-VTethvl uracil 

■w/ A 1 UU1 KJ KJ lYlvlll V 1 Ul Civil 


CI 


O-apvl 

v_/ uv jr 1 


CF^ 


O-amino acid 

cii iiii ivy UV1U 


Br 


o 


S -Fl 1 1 oro-fi-Vrpth vl c vtosi ne 

—J i I Uvl \j \j iviv^ 11 1 V ivy lUo lilt/ 


V^-l 


O-JIPvl 
U aLyl 


CF^ 


O-amino acid 

V/ i4111 111V UvlVl 


Br 


o 


2-Fluoro-8-methvl adenine 

±* a. m.\ji\j kj in v lii y iiivivi ii i iv 


V. 1 


ll-51Pvl 

uv y i 


CF^ 

^ 1 3 


O-amino acid 

V- r U-11.111.1V/ UvlM 


Br 


o 


^.-Fluoro-S-methvlhvnox an thine 

A 1 UU1 \J KJ lllvLllV 111V Lj'vJ/VCllIlllllICy 


V ^1 


O-ae vl 
v_y avyi 


CFi 

v 1 3 


O-amino acid 

V7 U11I111VJ Ulslv*. 


Br 


o 


0 - Amino-8-mptiivl^irlpTiiTip 

/ villi llv* O 11 IvLilj^ luvivlllllv 


PI 




v 1 3 


O-amino acid 

v_y u 1 1 1 1 1 1 v_/ civ^ i v_i 


Br 


o 


0 - A mino-8-mpttivlhvnoYii nthi np 

X- iYlllllHJ O lllvlllj' 1 1 1 j IJ UjYtl.il 11 11 llv 


PI 


W dvj 1 


CF^ 

^ 1 3 


O-amino acid 

W CC1 1 1 1 1 1 W ClV-^ 1 VJ. 


Br 


o 


0 - TM-aeptvl -R-mpthvl ciiiiTiinp 
i^i at-t/iyi o iiivtii y iguciiii iiv 


PI 


0_QP\/1 

w _ dvyi . 


CFi 

v 1 3 


O-amino acid 

\_/ Cll 1111 1U UvlU 


Br 


o 


4-N-apptvl-5*»-mpthvlpvtoQinp 
i i^i uvvLvi o iiiviii y iv y LUoiiiC/ 


PI 


Il_iir*\^l 


CFi 


O-amino acid 

V-/ Cll 1 1 1 1 1U 


Br 


o 


6-N-apptvl-ft-mpthvlnrlpninp 
\J i^i u.vvij'i O 1 llvlll y IciLlvlllllC 


PI 


r^4_Qr*\^l 
v aljfl 


CF 3 


O-amino acid 


Br 


o 


4-N-acetyl-5-fluoro-8-methylcytosine 


CI 


O-acyl 


CF^ 

^ 1 3 


O-amino ar*iH 

V_/ cll I 111 clvlvl 


Rr 

LJ 1 


o 


O - r\J — SlPPf \/l — /— t1ii/~4T'0— 8—TTiPf n\/ 1 Qnpninp 
\J - l>i-avCLjr l-Z,-lllHJi U O-IllClliy IdUvlllUC 


PI 


vj-dvyi 


CFi 

v 1 3 


O-amino anH 

W Cll 1 1 1 1 YKJ d^lU 


Br 


o 


O-T^-Jipptvl -9-^rniTir\-8-rripfti\/l Qrlpninp 
\J l> dv v Ij 1 tllllllHJ O 111C Illy lu.vJ.CI 11 11C 


PI 


vj dty i 


CF^ 

^ A 3 


O-amino aeiH 

vy clllllliu aV/lU 


Rr 
i j i 


n 


i -dvCiy luiiiiuu o iiicuiy itiuiciiiiic 


PI 


O-acyl 


CFt 


O-^i m inn jipiH 
v_/ cll 1 1 1 llKJ at iu 


Rr 

LJ 1 


o 


v -M— Jippf"\/1 'i in mn.X. 

Zy-i>i dvCiy luiiniiu o 
methvlhvnoxanthinp 

in v in y ii i y L/WA.uiiini 1 1 v 


PI 


c~i i\ /■» \/ 1 
^-acyi 


CFt 


O-amino acid 

\S Cll 1111 IKJ CI V- 1 


Br 


o 


(S-lVIethvl th vminp 

\j iviu lii y i lii y iiiiiit/ 


CI 


OH 

v^l 1 


CFt 

^ l 3 


O-amino acid 

Cll 1111 1 UvlVl 


Br 


o 


ri-A/Te th vlnraeil 

v iviviii y i ui uv ii 


CI 

x^l 


OH 

Wll 


CF^ 

^ A 3 


O-amino acid 

V7 Cll 11111 UWiU 


Br 


o 


8-^4eth vl cnianinp 

kj lvj.vLlljr l£^uuLUl Iv 


CI 

V^l 


OH 


CF^ 

^ 1 3 


O-amino acid 

vy cci 1111 1 vy UvlU 


Br 


o 


fi-A/Tpth vlcvtoQinp 

\j iviL' in y ivy ivjoiiiv 


CI 

*vl 


OH 

V_/l 1 


CFrt 

v -' 1 3 


O-amino acid 

v_y ciiiiiiiv_i u v iu 


Br 


o 


8-lvfp thvladpnitip 

O IVAvllljr luLlvlllllv 


CI 

V^l 


OH 

v^l 1 


CF^ 


O-amino acid 


Br 


o 


8-KTethvlhvnoxanthinp 

kj it iv hi y in y uuAcin iiiiiiv 


CI 


OH 


CFt 


O-amino acid 

vy tiiiiiii^/ Uwiu 


Br 


o 


^ -Fhioro-fi-A/f eth vl i iraci 1 

«,/ x i uwi yj \j iiiviii y i ui uvii 


CI 


OH 


CFi 

^ A 3 


O-amino acid 


Br 


o 


5-Fluoro-6-M^ethvlcvtosine 

X 1 U- Wl V/ V/ ITlv 111 Y 1 w V LU Jill W/ 


CI 


OH 


CF 3 


O-amino acid 


Br 


o 


2-Fluoro-8-methyladenine 


CI 


OH 


CF 3 


O-amino acid 


Br 


o 


2-Fluoro-8-methylhypoxanthine 


CI 


OH 


CF 3 


O-amino acid 


Br 


o 


2-Amino-8-methyladenine 


CI 


OH 


CF 3 


O-amino acid 


Br 


o 


2-Amino-8-methylhypoxanthine 


CI 


OH 


CF 3 


O-amino acid 


Br 


o 


2-N-acetyl-8-methylguanine 


CI 


OH 



682 



R 6 


R 7 


R* 


X 


Base 




R" 


^ A 3 


O-amino arid 

vy ci 1 1 1 1 1 ivy aviu 


Br 


o 


4-N-acetvl-8-methvlcvtosinp 

r i i iiv w l y & vj iii v— ' vi i y i v j vvy 0 1 1 1 W 


CI 

V - 1 


OFT 
vyi i 


v 1 3 


O-amino arid 

V_/ Cll 1111 IW ClvlU 


Br 

JJI 


o 


6-N-acetv1-8-methvl adenine 

\y 1. i u^wLji vy iiiwiii y lUUvlllllL' 


V^l 


OFT 


CF 3 


O-amino acid 


Br 


o 


4-N-acetyl-5-fluoro-8-methylcytosine 


ci 


OH 


CF? 


O-jimino arid 

\J -allllllvJ dLlU 


Br 


o 

vy 


U-l>l , ~a.v^wLjr I-Z,-lIUvJl vJ-OIllCLIiyia.U.CIll I1C 


PI 


OFT 

vy n 




Vy-allllllVJ dClvJ. 


131 


vy 


vj 1> avxCLjr l-Z,-allllIlvJ-0 lllClliy IdLlCIllIlC 




OT4 
vyii 


CF^ 


vy-allllllvj dClll 


Rr 




z,-i> -acciy laiiiiiiu o iiiciny laueiiine 


V.1 


nu 
Vyri 


CF^ 


w aiiiinu uLiu 


Rr 


vy 


z. i>i - a.vvCiy laiiuiivJ o 
mptHvlhvnoxanthinr 

IllWLliy liljr pUAullll llllV-/ 


CI 


OFT 
vJ 11 


CF^ 

^ 1 3 


O-amino arid 

V/ dllllllW 


Br 


o 

vy 


6- A/fp th vl th vm i n r 


TT 
ii 


n 


CF^ 


O-amino arid 

vy cii 1111 i vy aviu 


Br 


o 


(S-A/fp th vl i irar i 1 

VJ iTiV'llljr 1 Cll avu 


H 

j. i 


ii 


CFt 

v 1 3 


O-amino arid 

V_y CI 1 1 1 1 1 1 vy Cl\s 1 VJ 


Br 


o 


8-lvfr thvl Piianinr 

VJ l.VJ.Vw< Lll V IgUdl 11 11V-/ 


j i 


n 


CFi 

V1 3 


O-amino arid 

vy till ii i ivj aL'iu 


Br 


o 


6-lvTr th vlrvto<iinp 

vj iv Jt> iii y iv y Lvjoi 


j j 


ri 


CF^ 

^ A 3 


O-amino arid 

Vy ailllllVJ ai/lVJ 


Br 


o 


8-lVTpfhvladpninr 
vj ivjv>/ li i y lau.V'iiiiiV' 


j j 


1 1 


CF^ 


O-amino arid 
vy aiiiiiivj acivj. 


Br 
i j i 


o 

vy. 


R-A/Tpfrivl h vnnY jirifHi tip 

O IVJ.Cllljr lllj jJvyAallLlIHIC 


n 


FT 


CF^ 


O-nmirir* npid 

KJ Cllll 1 llvj ClClVJ. 


Rr 


vy 


S-Fl n^3ro-r^^A/Tptri\/1 nrtipi 1 

U L 1UVI1VJ VJ^IVAC L11Y 1U1 civ* 11 


n 


u 

IT 


CFt 


O-amino arid 

V* aililllvj aClvJ 


Rr 

U 1 


o 

vy 


S -F1 1 1 oro- f\ -\A p ("h v 1 r vf o Qi n p 
w> j iiivjivj vj ivicLiiy icy ivJoiiic 


u 
ii 


Fl 

ii 


CFt 


O-amino arid 

Vy £1111111 W il^lU 


Br 


o 

vy 


9-Fliioro-S-mpthvladpnmp 
j icivyivj o iiivviiiy laucmiivv 


ii 


n 


CFt 

3 


O-amino arid 
vy tiiiiiiivj atiu 


Br 


o 

vy 


9-F1noro-8-mpfhvl rivnoxanfriinp 
z< j itivyivj o iiictiiy iiiy L/VJA.aiiLiinic 


H 

ii 


u 
n 


CF^ 

Vi 3 


O-amino arid 

vy aiiiiiivj cl\^ i vi 


Br 
jji 


o 


9- Amino-ft-mpthvladpninp 
x< /\ 1 1 1 1 1 ivy o iiit/Liiy lauciiiiic 


ii 


H 

n 


CFn 


O-amino arid 

V/ Ll 1 1 1 1 1 1 W 


Br 


o 


9- Amino-R-mpthvlhvnoxanthinp 

ivillliivj u uiVw-Liij^ my JJvJ yvauilllllVv' 


H 


ii 


CF^ 

^ A 3 


O-amino arid 

vy ill 1111 iv/ uuiu 


Br 


o 


9-N-arpfv1-8-mptriv1 pnaninp 

i^i avv-vvtyi vj iiiv_'iiiy liiuaiiiiiv^/ 


H 

1 X 


FT 
ii 


CF^ 

^ A 3 


O-amino arid 

vy cii ii 1 1 ivy auiu 


Br 


o 


4- ^-arpfvl -8-mpfhv1rvto<iinp 

i acvviyi vj iiicciiy icy ivyoiiiv-' 


H 
j j 


FT 
j, i 


CFt 

v 1 3 


O-amino arid 

vy nniiiivJ a^iu 


Rr 
jji 


n 

vy 


/S-N-a rp tvl -8-mptrivladpninp 
vj ii act^iy i o 1 1 iciiiy lciLici i iiic 


ii 


tr 
n 


CF 3 


O-amino acid 


Br 


o 


4-N-acetyl-5-fluoro-8-methylcytosine 


H 


H 




W-allllllU clLlU. 


Rr 

jor 


VJ 


o-ii-accLyi-z-iiuoro-o^iiicLnyidUcninc 


LT 
11 


t_t 
rl 


CF^ 


v^-allllllvJ aClU 


Rr 
JJI 


VJ 


o-ii-acciy i-z-dmino-o-mcinyidvicninc 


TJ 

n 


LI 
O 


CF^ 

^ r 3 


U ul 1111 IvJ aCIU 


Rr 
jji 


n 

vy 


-d.CC Ly lalll 1 llvJ-O-I I1C LIiyiaLlClllllc 


tr 
n 


n 


CF^ 


w-allllllvJ aCIU 


Rr 

13 1 


Vj 


Z/ _ ll -aCCiy lallllllvJ'O- 

mpthvl hvnoxanthinp 
iiicuiy my ijvjyvaiini iiic 


n 


n 


CF^ 

^ 1 3 


O-amino arid 

V-/ ci 1 11111 vy u w i u 


Br 


o 


ri-lVfpthvlthvminp 

vj ivjv^/ iii y i hi y iiiiuv-' 


H 
i j 


O-amino arid 

vy aim 11 vj a v* i vi 


CFt 

^ 1 3 


O-amino arid 
vy aim 1 iv civ i vi 


Br 
jji 


n 

vy 


f\- A/fp th vl n r a r i 1 

VJ lVJt/Lliy 1 Lll C1CJ1 


1 1 


n minn iir'id 
vy — cii in iiv acivJ. 


CFt 

^ l 3 


O-amino arid 

vy cii in iiv ai/ivj 


Br 
jji 


o 


8-A/fpfh vl cnianinp 
vj ivxt/Liiy i^Liaiinic 


FT 
i j 


— ^ m i n <"3 5i f i ri 
vy aiiiinvy aciva 


CF^ 


O-amino arid 
vy aiiuuvy acivi 


Rr 
jji 


o 

vy 


ri - A/Tp t Vi v 1 r* v t r» c i n p 
vj~ivjcLiiy icy lvjoiiic 


1 1 


vy -allllllvy cTClvl 


CFt 


O-amino arid 
vy aiiiiiivj aciu. 


Rr 
jji 


o 

vy 


R-A/Tpthvl adpninp 
o ivicuiy lavjciiiiic 


u 
ii 


\J -allllllvJ aClil 


CF^ 


O-jimino arid 
vy cii ii 1 1 1 vj aciu 


Rr 
jji 


o 

vy 


R -A/If* thvl h vnnY tin thi np 
o iviciiiy niypvyAaiiLiiiiic 


1 1 


Vy-dllllllvJ aCILL 


CF^ 

^^3 


O-amino arid 
vy ciiiiiiiv acivi 


Rr 
jji 


n 

vy 


S-Fhirvro-rS-A/Tpth vlnrapi 1 
-j j luvyivy vj ivjciiiy luiacii 


1 1 


n_nmirin fir*id 
Vy allllllvJ aCILL 


CFt 

^ A 3 


O-amino arid 

vy ci 1 1 1 1 i i vy civv i vj. 


Rr 
jji 


o 


S-Fliioro-fi-A/fpthvlrvtoQinp 
»j i iLivjivj vj ivjv-Liiy icy lvjoiiivv 


H 
ii 


O-amino arid 
vy aiiiinvy acivi 


CF^ 

^ A 3 


O-amino arid 

V/ Cll 111 1 Ivy ClVv 1 V_l 


Br 


o 


9-Flnoro-8-mpth vladpninp 

-—ii Livyi vy vj iiivv Liiy lavj.ciiiiiV' 


H 
ii 


O-amino arid 
vy aiiiinvy acivi 


CFt 

^ l 3 


O-amino arid 

v/ ciiiiiiivy l vi 


Br 


o 


9-Flnoro-8-mpth vlhvnoxanthinp 
a ivivyivj vy iiiv^iiiy my LyvyA.aiiiiiiiiv^ 


FT 
ii 


O-amino arid 
vy aiiinivy av^ivj 


CFi 


O-amino acid 


Br 


o 


9- Amino-8-mpthvladrninp 

^ iiiiiiiivj vj ii iv— 'Lii y iavj-Vy in iiw 


H 


O-amino arid 

vy cii 1 1 1 1 1 vy civ- 1 vj 


CF^ 


O-amino arid 

vy ci 1 1 1 1 1 1 vy aw ivi 


Br 


o 


9- Amino-8-mpthvlh vnoxanthinp 

^ /rviiiiiivj vj iiiv^Liiy niy LjvyyvaiiH in iv^ 


FT 
ii 


O-amino arid 
vy aniiiivJ av>iv>i 


CF^ 

3 


O-amino acid 

vy cii nil ivy ui/iu 


Br 


o 


9-T s J-arp,tvl-8-mpthvl onaninp 

4-i ii UL/viyi vj iiiv^ Liiy i^uai 1 1 ii^ 


FT 

ii 


O-amino arid 

vy aiiiiiivj civ i vi 


CF^ 


O-amino acid 


Br 


o 


4-N-acetyl-8-methylcytosine 


H 


O-amino acid 

X^J 7 CI 1111 IIV/ UvlU 


CF 3 


O-amino acid 


Br 


o 


6-N-acetyl-8-methyladenine 


H 


O-amino acid 


CF 3 


O-amino acid 


Br 


0 


4-N-acetyl-5-fluoro-8-methylcytosine 


H 


O-amino acid 


CF 3 


O-amino acid 


Br 


o 


6-N-acetyl-2-fluoro-8-methyladenine 


H 


O-amino acid 


CF 3 


O-amino acid 


Br 


o 


6-N-acetyl-2-amino-8-methyladenine 


H 


O-amino acid 
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R 


R 7 


R 8 


X 


Base 


R 10 


R 9 


^ L 3 


O-amino arid 

vy Cl 1 1 1 1 1 1 Vy dt/ltl 


Br 

J_y I 


o 

Vy 


^-^-arptvlami no-R-mpffi\/l QHf*nir»^ 
z, i^i ciV/t/ij iu.ii ii ii V/ o iiicniy idLiciu lie 


rr 
ri 


vj-aniino acia 


^* 3 


O-amino arid 
vy aiiiiiiKj dt/iti 


Rr 


u 


Z,~xy -dV/C/lj IdlllHIU-O- 

mrthvlhvnoxanthinr 

mi/ ui y in y L/VJA.uiiLiiiiH' 


IT 

n 


vj-amino acia 


CFi 


O-amino arid 

v/ C1III1I1W dt/ltl 


Br 


o 

Vy 


f\ -IVIp th v 1 thvm i n p 
yj ivivv ti iy i u i_y 11111 it/ 


T I 

11 


— 

O-acyl 


CFt 

^ A 3 


O-amino acid 

C41 11111 V^/ UW1U 


Br 


o 


6-lVTpth vl nrar i 1 

VJ IVH/tlljr 111! a\sl 1 


n. 


O-acyl 


CF^ 

^ 1 3 


O-amino arid 

v tin 1 1 ii w aviu 


Br 


o 

V_y 


8-A/fpthvl (xnaninp 

CJ IVlt'Ll 1 V l^Lldlllllt/ 


n 


O-acyl 


CFn 


O-amino acid 

UllllllU UvlU 


Br 


o 


fi -lVfp th v 1 r v f o<ii n p 

Vy IVAV^ LllV ILy Lvyollll/ 


u 

n. 


cir*\/l 

w _ cicy i 


CF^ 


O-amino acid 

V-/ C1II11IIV/ CLV/ 1 VJ 


Br 


o 

vy 


8-lVfpmvladpninp 
o ivxt/ ii iy id vie 11111^ 


n 


O-acyl 


CF3 

^ A 3 


O-amino acid 

ui 1111 ivy u^ivj. 


Br 


o 


R-lVfpthvl hvnoxanthinp 

o ivxv/injr in y Lyv A. cm Limit/ 


n. 


O-acyl 


CF^ 

^ 1 3 


O-amino acid 


Br 


o 


S-Flnoro-fS-lVfpfhvl uraril 
-j i iuvjiu vy ivit/tiiy iuicit/ii 


H 
n 


O-acyl 
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LI 

n 


VJ 


o-ivieinyinypoxaninine 


F 
r 


OFT 
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^3 


vJ-dlll N1(J dLIU 


Lf 

n 


VJ 


D-r luoro-o-ivicinyiurdLii 


F 
r 


vJli 


f"Fn 
V^r3 


n.d m inn o r* i ri 
vj-dllllllv» dLIU 


H 
o 


VJ 


j r iuui u~u ivicuiy iLy lupine 


p 

L 


OR 
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pc^ 


vj-drnino dLiu 


LI 

n 


VJ 


z-r luoro-o-meinyiduemne 


p 
r 


OFT 

un 


pp. 

^r3 


vJ-dlll lllO dLIU 


Lf 

n 


VJ 


z-r iuoru-o-mciny inypoxdnimnc 


F 
r 


vJlL 


r 3 


\J-<\\i\il\\J dLIU 


n 


VJ 


Z-/\1I11I1L» O lllClliy IdUCIllUL 


p 


OFT 
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v r 3 


V/-dIlIlllU dLIU 


LJ 

n 


VJ 


z-/\iiiiiiu-o-iiicuiy iiiypuAdi hi line 


p 
r 


OFT 
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V/-dlIlllltJ dLIU 


TJ 
LI 


VJ 


z-in -dLciy i-o-iiicLiiy lgudimic 


p 


OH 

VJll 


CF 3 


O-amino acid 


H 


o 


4-N-acetyl-8-methylcytosine 


F 


OH 


PP. 

^3 


vj-amino aciu 


II 

n 




o-iN -dCCiy i-o-mciny lauenine 


L 

r 


OPT 


PF^ 


^-drnino dLiu 


TJ 

n 


w 


t— i\i -dLciy i- j -iiuoro-o-mciny iLy losinc 


p 

L 


wrl 


PF. 


w-dniinu dLIU 


u 
n 


n 


u in -dLciy i z-iiuui u o nicuiy iduciinic 


p 

L 


OFT 


pp n 

^r3 


l_/-dlIHIlU dLIU 


Lf 

LL 


VJ 


u iN-dLciy i z-diiiinu o nicuiy iduciinic 


P 
L 


OFT 
vJLl 


pp, 

v r 3 


(^\ _ o tn i n r\ ar*iH 
W dllllllL/ dvlll 


H 

LI 


o 


0 _^J_or*pt\/l i rm_8_iTip>t Vi\/1 q Hf*n inp* 

z.-in -ducLy idiiiniu o nicuiy iduciinic 


p 
r 


OR 

VJl 1 


TF^ 

^ r 3 


n>aminf\ or* iH 
V-J-dllllllU dLIU 


T_f 

n 


o 


0 _^T_or*pI \/1 Qm i rm_Q_ 
Z-l^l-dLCiy I dill inu-o- 

m pf h vl h vnny a n t h i n p 
iiidiiy uiy ij^JAdiiuiiiiv 


p 


OR 

VJll 


CF^ 

3 


O-amino apid 

V-/ til 1 1 1 1 1 CIV J VI 


H 

1 L 


o 


6-IVTpthvlthvminp 

\j ivi v ii i i ii iy 1 1 1111 v 


Br 


H 

X I 


^* 3 


O-^minn apirl 

V-/ dlllllHJ dVlU 


H 


o 


tS-A/TptnvInrapi 1 

v iv iv uiy Ilrll UVl 1 


Rr 


R 
1 1 


CF^ 


O-amino ariH 

V_/ Cll 1111 1VJ CIV/ Id 


H 


o 


8-\/fpthv1criianinp 
o ivi vii iy i^uciiiii iv 


Br 


R 
1 1 


CFt 


O-amino acid 

UlllIllV UV1U 


H 


o 


6-lVfethvlcvtosine 


Br 


H 


CF 3 


O-amino acid 


H 


o 


8-Methyladenine 


Br 


H 


CF 3 


O-amino acid 


H 


o 


8-Methylhypoxanthine 


Br 


H 


CF 3 


O-amino acid 


H 


o 


5-Fluoro-6-Methyluracil 


Br 


H 


CF 3 


O-amino acid 


H 


o 


5-Fluoro-6-Methylcytosine 


Br 


H 


CF 3 


O-amino acid 


H 


o 


2-F]uoro-8-methyladenine 


Br 


H 


CF 3 


O-amino acid 


H 


o 


2-Fluoro-8-methylhypoxanthine 


Br 


H 
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R 7 
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R 10 


R 9 
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W-dllllllU clLlU 


pj 


r\ 


^-/AIIIIIIU O -IIlCLIiy IdUCIllllC 


DI 
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W-dllllllU dL/IU 


14 

n 


v t 


^-/Aiiiiiiu o Hieing iiiyp/VJAdiiiiiiiic 


Rr 

DI 


n 


PF^ 
^3 


l_/-dIIllilU dClU 


pj 
n 


c\ 
\) 


z,-iM-duciy i o mcLiiy igudiiiiic 


DI 


pj 
n 


CF 3 


O-amino acid 


H 


o 


4-N-acetyl-8-methylcytosine 


Br 


H 


PF^ 

3 


W-cllII JllO dClU 


rl 


yJ 


o-iN-dceiyi-o-meinyidueninc 


Rr 
DI 


I I 
1 1 


pf~ 


fl O I'M 1 »1 /"V OOI/1 

^-diTlinO dClU 


li 
rl 




H-iN-aCciyi-j-iiuoro-o-meinyicyiosine 


Rr 

pr 


IT 

rl 


^1*3 


^/-amino dciu 


LI 

rl 




o-iM-dceryi-z-iiuoro-o-memyiauenine 


Rr 

£>r 


pr 




w-dlllino aClu 


u 
rl 




o-iN-aCciy i-z-dmino-o-mcinyiaocuinc 


Rr 
DI 


pr 
rl 


L,r3 


u-amino aciu 


pj 
rl 




z-iN-dccLyiamino-o-mcinyjauenine 


Rr 

r5r 


li 
rl 


ur3 


u-amino aciu 


li 
rl 


KJ 


2-N-acetylamino-8- 

IllCUiy 111 j pOAdllllllllC 


n_ 

or 


IT 

H 


^"3 


W-dIIllIHJ dClU 


pi 
n 


KJ 


o-ivic my i iny mine 


Rr 
DI 


vj-din ino aciu 


<^r3 


w-dlTlHlvj dClU 


pi 
ri 


f\ 
\J 


o-iviciny luraci i 


Rr 

t>r 


O-amino acid 


PF^ 
^ r 3 


l_/-dIIllIlU dl/lU 


14 
n 


n 


o-ivicLiiyigudnine 


Rr 
DI 


u-diiiino aciu 


^3 


ij-drnino dCiu 


14 
n 


r\ 
\J 


o-iviemyicyiosine 


Rr 
DI 


u-ammo aciu 




11 OTYlinA 0/"»l/H 

w-drnino dcici 


1 1 

n 


r\ 
\J 


o-ivieinyiauenine 


Rr 
DI 


Mm O TM fl i^v O fl j^fl 

vj-amino aciu 




L/-amino dciu 


Pi 
n 


KJ 


o-ivieinyinypoXdntnine 


Rr 
DI 


vj-amino aciu 


^3 


w-amino dcia 


14 

n 


KJ 


j-r luoro-o-ivieinyiurdCU 


Rr 
DT 


O-amino acid 


3 


w-drnino aciu 


LI 

rl 


r\ 
\J 


5-Fluoro-6-Methylcytosine 


Rf 

r>r 


O-amino acid 


r^pr 

l^r3 


O-amino acid 


LI 

rl 


vj 


2-Fluoro-8-methyladenine 


R»« 
DT 


O-amino acid 


<hf 


u-amino aciu 


pi 
rl 


r\ 
KJ 


z-r iuoro-5-metny i nypoxantn ine 


Rr 

r$r 


O-amino acid 


pp. 


^j-dinino aciu 


pi 
rl 


KJ 


z-/\mino-o-meinyiauenine 


D- 

tsr 


vj-amino aciu 


ur3 


u-dinino aciu 


pi 

n 




z-/\mino-o-mexnyinypoxaninine 


Rr 
DT 


O-amino acid 


pp. 


vj-dmino dciu 


pi 
ri 




z-iN-ducLyi-o-mcinyigudnine 


Rr 
DI 


vj-amino aciu 


CF 3 


O-amino acid 


H 


o 


4-N-acetyl-8-methylcytosine 


Br 


O-amino acid 




O-amino acid 


IT 

ri 


KJ 


6-N-acetyl-8-methyIadenine 


t$r 


O-am ino acid 


Cr3 


O-amino acid 


1-1 


KJ 


4-N-acetyl-5-fluoro-8-methylcytosine 


13 „ 

r>r 


O-amino acid 


r'Pr 
v>r , 3 


O-amino acid 


rl 


KJ 


6-N-acctyl-2-fluoro-8-methyladenine 


Rw 

t>r 


O-amino acid 


Cr3 


u-ammo aciu 


u 
H 


KJ 


6-N-acetyl-2-amino-8-methyladenine 


r>r 


O-amino acid 


pp 


u-amino aciu 


pi 
o 


KJ 


z-rs-aceryiamino-o-mctnyiauenine 


t>r 


O-amino acid 


r*F 
Ur3 


u-amino aciu 


li 

o 


KJ 


2-N-acetylamino-8- 
mcmy inypoAdninine 


t>r 


O-amino acid 


PF^ 


V_/-dIIlUHJ dL'lU 


PJ 

n 




o-ivicuij iiiiyiiiiiic 


Rr 
Di 




PF^ 


/^\_o *yi inn *ar»i/l 

u-dniiriu dciu 


pj 
n 


KJ 


o-ivieiiiy lurdci i 


Rr 
DI 


O-acyl 


PF^ 


W dllllllU dClU 


T4 




o-ivicLiiy igudinuc 


Rr 

DI 


vj-dcyi 


PF^ 
^ r 3 


Pl-aminn or* iH 

VJ 4.1 1 J I II l\) al/IU 


pj 
n 


n 


^-\^f*tH v lr*\/fT\c i np 

u-iviv/Lii < y iL/^ njoiiic 


Rr 
DI 


kj dcy i 


PF^ 


f^-i^m i nn hpJH 

V_/-dHllIIU dL-lU 


n 




5i -\/f f*\Y\ v 1 51 H f* n i n 
O-lVIClIlj IdUCIllllC 


Rr 

DI 


P|_qa\aI 

w-dcy i 


PF^ 

^T3 


O-sminn JiPifi 


H 
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o 


8 —TV/I v 1 h vn cxv ?\ ti t li i n p 
O-lVlCLllj iny puAdiiumic 


Rr 

DI 


Pl_!5r > \/I 
V/ dty 1 


PF^ 


V/ ClllllllL/ CIVILI 


X A 


o 


1 1UU1 U-U-1V1CU1J1U1 «vl J 


Rr 

DI 


v^-dL'y i 


PFt 
^r3 


C1J 1 1 II IVJ uL>IU 


LI 


o 




Rr 

DI 


w-d^y i 


^* 3 


O-amino acid 


H 


o 


9-Fliioro-R-mpthvlaHpninp 


Br 


O-apvl 


CF 3 


O-amino acid 


H 


o 


2-Fluoro-8-methylhypoxanthine 


Br 


O-acyl 


CF 3 


O-amino acid 


H 


o 


2-Amino-8-methyladenine 


Br 


O-acyl 


CF 3 


O-amino acid 


H 


o 


2-Amino-8-methylhypoxanthine 


Br 


O-acyl 


CF 3 


O-amino acid 


H 


o 


2-N-acetyl-8-methylguanine 


Br 


O-acyl 


CF 3 


O-amino acid 


H 


o 


4-N-acetyl-8-methylcytosine 


Br 


O-acyl 


CF 3 


O-amino acid 


H 


o 


6-N-acetyl-8-methyladenine 


Br 


O-acyl 
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R 7 


R 8 
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Base 


R i0 


R 9 


CF? 


O-aminn apirl 
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n 


n 

w 


t-iN "dtciyi j iiuui u-o-iiicLiiy Hsy lupine 


or 


O-acyl 




O-aminn apiH 
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FT 
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u-iN-ducLy i-z,-iiuui u~o-iiicuiy iduciiinc 


t>r 


O-acyl 


CP* 

^ r 3 


O-aminn apiH 

VJ dllllllU dUIU 


n 


o 


o-iN -dL/CLyi-z,-diiiiiio -o-ineinyiducninc 


DI 


O-acyl 




O-aminn apiH 
W dllllllU aClu 


u 

11 




/— M_i4r** : *tA/liiin i nr\_8_m Qrl^»n inp 

-dcciy idiiiiiiu o iiicuiy iduciiiiic 


Fir 


O-acyl 


CF? 


O-aminn apirl 
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ii 


n 

u 


-dvciy idiiiiiiu o- 

m ftnvl h\/r»nvanth in<=* 
iiivju ly in y j7UAdi mi 1 1 ic 


DI 


O-acyl 


CF^ 


O-aminn apiH 


u 


o 


A_]Vtpth\/l thvm i n^ 
u ivit/iiiy iti iy iiiiiic 


DI 


\Jv\ 


CF? 


O-flminn apifl 

\y dllllllU ClvJU 


IT I. 


o 


f\-l\/Tf*f"h\/liiraf»i 1 
u iviwlliy 1141 av 1 1 


Dl 


VJlA 


CFt 


O-aminn apiH 

V dllllllvJ dV^IVJ 
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o 


R- h \/ 1 on l a n i n 
o-ivicLiiy i^udil llic 


DI 


OT4 


CFt 


O-aminn ^piH 
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o 


f\ -l\/f pfh \/1 p vtn c i w <=* 
u-ivic ii iy iL>y luo nic 
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O-aminn apiH 
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o 


R-lV/fpthx/l 5i Hf*n inp 
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Rr 
DI 


k)\ I 


CFt 
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O-atninn apiH 

V-/ Cll 1 1 1 1 1 vJ dVsiU. 


u 
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o 


R-lV/Tpthx/lhvi^rwcin+h inp 

o iviciiiy iny pLiAdiiLiiuic 


Rr 
DI 


OR 


CF^ 
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O-aminn apiH 

V-/ dllllllU Cl^lU 
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o 


S - F 1 1 1 rv.rr\ -\yf pt K x/^ 1 1 1 m r» i 1 

_ ' i iuui\j-u lvicuiy luidv^ii 


Rr 
Dl 
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diuniu ci ^ i li 


u 
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o 


j-f iuui u-u ivicLny icy iu5>iiic 


Rr 
Dl 
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Un 
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fl-atninn apiH 
w-diimiu dClU 


u 
o 


n 


luur u-o~iiiciiiy iduciiinc 


Rr 
DI 


\)\ 1 


PFo 


O-aminn apiH 
vy-diiiniu dciu 


H 

o 


n 


z,-r juuro-0-iiicLnyinypoxd.nininc 


Rr 
DI 


OT-f 




O-aminn apiH 
vy-diiiiiiu dClli 


1 1 


o 


z.-/\iiiinu-o-iiieinyiduenine 


Rr 
DI 


vJri 


PF^ 


W dllllllU dCIU 


TJ 

n 


n 


z-/\mino-o-meinyinypox<ininine 


Rr 

t>r 


Un 


PF^ 

^ r 3 


W-dIIllIIU dClU 


n 


n 

w 


z-iN-dLeiy i-o-ineinyigudninc 


Rr 

DI 


UI 1 


CF 3 


O-amino acid 


H 


o 


4-N-acetyl-8-methylcytosine 


Br 


OH 


^r3 


-din in u dciu 


ii 


r\ 
vJ 


o-iN-aceiyi-o-metnyiaaenine 


D _ 
DT 
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OH 


u.r3 


U-dlTl lnO dClQ 


IT 

n 


C\ 


4-N-acetyl-5-fluoro-8-methylcytosine 


t>r 
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PF-, 


v_/-diinnu dClU 


n 


r\ 
\J 


o-iN-dceiyi-z-iiuoro-o-meinyiauenine 


o _ 
DT 


AH 
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PF-> 


(1 o inn cipi/1 

vy-allllll(j dLlU 


ii 

n 




6-N-acetyl-2-amino-8-methyladenine 


r> _ 

or 
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11 n m inn or* i ri 


tr 
n 




z-iN-dceiy idmino-5-iTieLnyiaQcnine 


D- 

DT 


nu 
sjti 


^ r 3 


w-diiiinu dcicj 


o 




z-in -aceiy lam ino-o- 
iiiciiiyinypuxdnininc 


r>r 
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Uri 
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^r3 


O-aminn apiH 

w dllllllU dClU 


U 
o 


o 


A— \^p+n , i/ll"ri\/ivi inp 

u-iviciny luiyiimic 


PI 
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n 
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^r3 
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V_/-dllllllU dl/IU 
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o 


o 
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O 
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V/ dllllllU dl/lU 
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o 
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O-IVlCLliy IgUdllillC 


PI 


TJ 

n 
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n 


o 


f\J\A ft f* \rt n c i n p 

u-iviciiiy icy lUoiiic 


PI 

CI 
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ii 


CFa 


O-aminn apiH 

V-/ dllllllU dV^lU 
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n 

u 


52-lV/f pth\/1 ciHpn inp 

o-ivicuiy iduciiiiic 


PI 


TJ 

M 


CFi 
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O-aminn apiH 

V_/ dllllllU ClL'lU 
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o 


R-\ZTptV»\/1h vnAYnntn inp 
o iviciiiy iny jjuAdiiiiiiiic 


PI 
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11 


CF^ 


O-aminn apiH 

vy diniiivj di/iu 
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o 


^-F1lm^^l-A-lV/Tf k tl^\/lllra^ , ii 
J i luuiu u iviciny lui ddi 


PI 


LJ 

n 


CF? 


O-aminn apirl 
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o 


S -F 1 1 1 nrri- A -\>lpt h\/ 1 r* vf n c i n p 

j i iuui u~u iviciiiy icy lUoinc 


PI 


TJ 
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CF^ 


O-aminn apirl 

v_/ dill 111 w uUlU 


H 
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o 


^-FInnm-R-mpthvlaHpninp 
^- i luuiU'O inGiiiyidu.cn i lie 


PI 
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O-amino acid 

v_y Ci-1 1 1 1 J 1 v/ UwlU 


H 


o 


9-F1imrn-R-m Pthvlnvnnvantninp 
^ i luuiu-o iiicuiy iny|JUAdiiiiiiiic 


PI 


U 

n 


CF^ 


O-amino acid 


H 


o 


0 - A m ino-K-mpthvlaHpn inp 
^- iiiiiiiivj (> iii wui y iduv^miit' 


CI 

1 


ii 


CF^ 

v^i 3 


O-amino acid 


H 


o 


9- Aminn-R-mpthvlhvnnvanthinp 

^- ^vllllllU O lllVtliy lliy LFUA^dlllll 111V 


PI 


U 

n 
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O-aminn acid 
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o 

vy 
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PI 


LI 

ii 


CF 3 


O-amino acid 


H 


o 


4-N-acetyl-8-methylcytosine 


CI 


H 


CF 3 


O-amino acid 


H 


o 


6-N-acetyl-8-methyladenine 


CI 


H 


CF 3 


O-amino acid 


H 


0 


4-N-acetyl-5-fluoro-8-methylcytosine 


CI 


H 


CF 3 


O-amino acid 


H 


o 


6-N-acetyI-2-fluoro-8-methyladenine 


Cl 


H 


CF 3 


O-amino acid 


H 


0 


6-N-acetyl-2-amino-8-methyladenine 


Cl 


H | 


CF 3 


O-amino acid 


H 


o 


2-N-acetylamino-8-methyIadenine 


Cl 


H 


CF 3 


O-amino acid 


H 


0 


2-N-acetylamino-8- 


Cl 


H 
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O-amino acid 


IT 
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6-Methylthymine 


CI 


O-amino acid 
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O-amino acid 


TJ 

ri 
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u 


6-Methyluracil 


CI 


O-amino acid 
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O-amino acid 


IT 

ri 


KJ 


8-Methylguanine 


CI 


O-amino acid 


Cr3 


O-amino acid 


ri 


u 


6-Methylcytosine 


CI 


O-amino acid 
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O-amino acid 


ri 


KJ 


8-Methyladenine 


CI 


O-amino acid 


Cr3 


O-amino acid 


ri 


KJ 


8 -Methy ] hy poxanthin e 


CI 


O-amino acid 
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O-amino acid 


TJ 

ri 


KJ 


5-Fluoro-6-Methyluracil 


CI 


O-amino acid 


Ch3 


O-amino acid 


TJ 

ri 


KJ 


5-Fluoro-6-Methylcytosine 


CI 


O-amino acid 
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Cr3 


O-amino acid 


TJ 

ri 


KJ 


2 -Fluoro- 8 -methyl adenine 


cl 


O-amino acid 


Cr3 


O-amino acid 


TJ 

ri 


U 


2-Fluoro-8-methylhypoxanthine 


Cl 


O-amino acid 
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O-amino acid 


TJ 

ri 


Kj 


2-Amino-8-methyladenine 


Cl 


O-amino acid 


Ch 3 


O-amino acid 


TJ 

ri 


u 


2-Amino-8-methylhypoxanthine 


Cl 


O-amino acid 




O-amino acid 


TJ 

H 


u 


2-N-acetyl-8-methylguanine 


CI 


O-amino acid 


CF 3 


O-amino acid 


H 


0 


4-N-acetyl-8-methylcytosine 


Cl 


O-amino acid 


CF 3 


O-amino acid 


¥ T 

H 


0 


6-N-acetyl-8-methyladenine 


Cl 


O-amino acid 


CF3 


O-amino acid 


T T 

H 


0 


4-N-acetyl-5-fluoro-8-methylcytosine 


Cl 


O-amino acid 


CF3 


O-amino acid 


H 


0 


6-N-acetyl-2-fluoro-8-methyladenine 


Cl 


O-amino acid 


CF 3 


O-amino acid 


T T 

H 


0 


6-N-acetyI-2-amino-8-methyladenine 


Cl 


O-amino acid 


/in 
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O-amino acid 


T T 

H 


0 
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2-N-acetyiamino-8-methyladenine 


Cl 


O-amino acid 
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O-amino acid 


H 


0 


2-N-acetyIamino-8- 
methylhypoxanthine 


Cl 


O-amino acid 


CF 3 


O-amino acid 


TJ 

H 


0 


6-Methy It hy m ine 


Cl 


O-acyl 


Cb 3 


O-amino acid 


T I 


u 
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